Dr 


L3 


a 


ne ELEBRATING 


Y E ARTS 


OF POPULAR SCIENCE 


Tre 


arscience 


JANUARY 1997 52.95 


* 


Dui 


A TIMES MIBROR.MAGAZINE 
www.popsci.com:. 


— MT | 01» 


Who Are the-Great Inventors of Our Time? ~ ——- 70989 35662 


BEST WHEN YOU BUY IT. 


ALD Power dd hesteiaies fanke 5 Che x SON TRR S 
full-size pickup in initial quality’ But that's just the beginning. 
Because that recognition, added to our other 
two achievements, means Chevy C/K is the only 
full-line, full-size pickup to wear what we're calling the 
automotive equivalent of the triple crown. 


"The Chevy C/K was the highest-ranked full-size pickup in J.D. Power and Associates 
1996 initial Quality Study. ™ Study based on à total of 11,815 consumer responses indicating 
owner-reported problems during the first 90 days of ownership. 


* 


dts sa fce the ways a fu iske mrt owner's S heart i is 


rough a Chevy C/K Pickup. In a GM-sponsored survey . 
of owners of 1989-1995 model year full-size pickups 
from full-line manufacturers, the most satisfied 
owners were Chevy C/K owners. 

And they have a lot to be happy about. 

Because a Chevy C/K Pickup is comfortable and roomy 
inside, tough and rugged outside. It's also designed 
to be durable and dependable for years to come. 
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| "lets sel the Ec straight once and r all. | a A ROCK qu. v» 
AF you look at full-size truck resale values all the way back cm eae 
to 1988, you'll see: The highest resale value in full-size 
pickups belongs to Chevy: Period. 
Initial quality, owner satisfaction, resale value: In full-line, 
full-size pickups, nothing beats a Chevy. 
Chevy. The most dependable, longest-lasting trucks 
on the road: 
tBased on M.S.R.P vs, trade-in values of 1988-1995 model vehicles. **Dependability based on 1986 -1995 full-line light-duty | 
" Y Dra. b Excludes oh GM disons ©1996 CM Com. Bc up, An America! TBST- 772-K | 


TZ FASS FLA ify n L| 


Sony Technical 


EXCEPTIONAL 
SERVICE & SUPPORT & Response Center 


Sony-tuned 
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8X CD-ROM 
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New technology from ESCORT. 
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Q ESCORT Solo” 


Cordless radar/laser detector 


* Solo is our smallest and best performing cordless 
radar/laser detector yet. If radar or laser is out there 
waitihg to zap you, you ll know it with Solo's sophisti- 
cated advance warning system. 

* Cordless With Corded Option Whether you prefer 
cordless convenience or the standard power of a cord, 
Solo is the detector for you. Either way, you re assured 
of superior long-range radar and laser detection. 


* Solo has the first true on-board computer for a detector 
to let you program preferred settings into memory, where 
they remain even when the batteries are changed. 

Long range detection, programmable options, DPR™ anti-ialsing circuitry, 
four brightness settings, five sensitivity settings, safety signals, Smartshield™ 
VG2 resistance, band indicators, long battery life and more... 


ESCORT 


ESCORT * 5200 Fields-Ertel Road * Cincinnati, Ohio * 45249 * Department 501617 


Shipping and handling is extra. 


Ohio residents add 6% sales tax. 
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« ESCORT Courier? 


900 MHz Extended Range cordless phone 


* Breakthrough technology developed and patented by 


Escort offers up to sixteen times more range than 
standard cordless models—more than any other brand. 
How far is "sixteen times?" Imagine the distance you'd 
travel if you took a brisk walk away from your home 
for ten minutes. Or played three par 5 holes in a row. 
Courier gives you long battery life because it auto- 
matically adjusts the power level based on the distance 
you are from the base. Which means you get more 
than long range, you get long talk time too. Voice 
clarity, even when you're far from the base, is superb. 
Longest cordless range available, 100 channels, built-in spare battery 
charger, auxiliary power backup, handset locator, redial, mute, 4-day 
talk time, 4-day standby, eavesdrop prevention, and much more... 


Call the technology 
specialists at Escort: 


1-800 -433-3487 


Online ordering: http://www.escortstore.com/ 


24 hours a day, 7 days a week. 
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COVER STORY 


Red Planet 
Three spacecraft are 
now streaking toward 
Mars as part of a 


^ decade-long invasion. 
g 76 FYI | 
. Cover art by Michael Carroll | ing 
Founded in 1872 f Volume 250 Number 1 96 Looking Back 


FEATURES ^ 


50 Flying on Water A dual-engine wave-skimming 


71 

Technology Guide: 

^ Nonaddictive pills 
quash food cravings. 


hybrid that’s neither fish nor fowl may be coming 
soon to a marina near you. 


56 Snoops Welcome to a small town called the 


Internet, where everybody knows your business. 


64 Nobody's Perfect The latest products are 


being designed for people who are far from average. 


68 Spies in the Xerox Machine The most 


effective Cold War secret agent may have been a 
photocopier in the Soviet embassy. 


50 
Water skimmer: 
It's a plane. No, it's a boat. 


71 Essential Technology Guide to Health 


How to stay abreast of the latest in medical wisdom? 
Check our compendium of cures, sources, and tips. 
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retrospective. 5 
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Exploring the Past and Reaching for the Future 


LITTLE GREEN MEN ARE HARDLY the point. Nor is a space colony on Mars. 
But we are returning to the red planet with a fervor: A dozen new probes are 


being launched over the next decade. The risks are great: At press time, the 
Russian Mars '96 probe failed to break out of Earth's orbit and crashed. Yet the 
rewards are great as well: What we'll find on Mars could hold clues to the ori- 


gins of life here on Earth—and elsewhere if, indeed, we have not been alone. 


In May, POPULAR SCIENCE will be 125 years old! We begin a yearlong com- 


memoration this month with a special look back at our coverage of the men 


and women who shaped a century and a quarter of progress. As a special birthday present, we're proud to 


announce the newest incarnation of our magazine: The Popular Science Show. It debuts January 8 on The Learn- 
ing Channel. See page 80 for a sneak peek at the show's highlights.—Fred Abatemarco, popscied@aol.com 


Cover Confusion 


UPON receiving the November 1996 
issue, I instantly noticed that Steve 
Young, who is left-handed, was throw- 
ing a ball right-handed on your cover. 
You must have done that intention- 
ally, because the SF on his helmet 
is correct, yet the 49ers in small 
print on the front of the helmet is 
backward. Why? 

Rick Anderson 

Fair Oaks, Calif. 


In an effort to get the best artistic 
composition possible, we reversed 
the image and the SF on Young’s 
helmet. We hope football fans (and 
Steve Young) will forgive us. 


Electronic Voting 


YOUR ARTICLE about electronic 
voting machines made me apprehen- 
sive [Essential Technology Guide: 
Elections," Nov. '96|—especially 
because they incorporate modem 
transmission of the results without 
records being kept locally on paper. 
Campaigns spend a lot of money 

to convince voters to change their 
vote before it is cast, but it occurs to 
me that it would be much cheaper 
to change votes after they are cast. 
A highly sophisticated attempt to 
change votes is possible: Any securi- 
ty scheme can be undone by anoth- 
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er group, and hackers are always 
out there ready to put their mind to 
the test, if for no other reason than 
to see how easily it could be done. 
Moishe Garfinkle 
Philadelphia, Fa. 


Picture Imperfect 


IN “SATELLITE TV Comes Down 
to Earth" [Nov. '96], you didn't point 
out that the picture quality on small 
dish satellite systems is far from 
perfect. I enjoy my digital satellite 
system, but I'd like to see satellite 
providers improve their picture 
quality. Digital-compression artifacts 
aren't difficult to spot and are occa- 
sionally glaring. I'm distressed at how 
often the press, POPULAR SCIENCE 
included, glosses over or completely 
ignores the shortcomings of digital 
satellite TV. 
Kerry Shetline 
shetline@bbn.com 


Aerospike Steering 


IF I UNDERSTAND your explanation 
of aerospike steering in "VentureStar: 
2lst Century Space Shuttle" [Oct. 
'96], then decreasing the throttle on 
the upper modules of the seven 
engines and increasing the throttle 
on the lower modules should cause 
the vehicle to pitch upward— not 
downward, as the diagram and text 


HOW TO CONTACT US 
Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: PSReader(2 aol.com 

Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: PSLetters(2aol.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYT. Only 
letters for publication can be answered. 
E-mail: AskPopSci@aol.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address please write to: 
Popular Science 

P.0. Box 51286 

Boulder, CO 80322 


POPULAR SCIENCE ONLINE 


Visit our World Wide Web site at 
http://www.popsci.com 
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indicate. I'm inferring this from the 
second illustration, which shows less 
throttle in the modules on the right 
than in the modules on the left— 
causing the vehicle to turn right. 
rudy12@ix.netxom.com 
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The illustration 
and text are correct. 
Extra thrust from the 
lower portion of the 
aerospike 
engine creates 
extra pressure on the 
lower side of 
the spike (the 
wedge protruding 
from the engine’s 
center). The added pres- 
sure pushes the spike upward, 
which forces the aircraft’s nose down. 


How to Really Zip It 


THE “small magnetic read/write 
head on a moving arm” of a Zip 
drive does not write data by “emit- 
ting electrical charges” [FYI, Nov. 
'96]. The magnetic head is a tiny 
"horseshoe" electromagnet with a 
very small gap between the horse- 
shoe poles. The data is written by 
magnetizing the iron-oxide surface 
of the spinning disk in either one 
magnetic polarity (North to South) 
or the other (South to North). 
Bruce K. Murdock 
bkmurdock-goleta@ worldnet.att.net 


Our brief explanation may have been 
too brief. Electrical pulses determine 
the polarity of the magnetic head, 
which in turn arranges molecules 
on the disk surface to represent the 
ones and zeros of digital code. 


Shark Attack 


SURPRISINGLY, there was no men- 
tion of the meaning of *tiburon" in 
the Preview Drive of the Hyundai 
Tiburon [Automotive Newsfront, 
Oct. '96]. This is where Hyundai's 
designers really made their point. 
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In Spanish, tiburon means "shark," 
and that is exactly what comes 
across—especially when looking at 
the rear deck and taillights. 
Brian Greller 
Hong Kong 


Missing Truck Stats 


I’VE BEEN thinking of buying a 
pickup truck and thought “Pickup 
Playoff: Ford vs. Chevy” [Sept. '96] 
might help me decide. But in spite 
of the article’s title, there was no 
mention of what a pickup would 
pick up, no mention of load capaci- 
ty, and no mention of bed size. 
However, you do mention the 0-to- 
60 times. I can’t imagine that I, or 
any other buyer, would ever find it 
useful to try to drive 0 to 60 with a 
load of sand or lumber—and if we 
did, the trucks probably wouldn’t 
come close to the times cited. 
Paul L. Bunce 
Chapel Hill, N.C. 


You're right, we should have includ- 
ed the information you cite. 
Here it is: 


Max. avail. payload capacity (Ibs.) 


l Mar. bed length (in.) 


M 


Max cargo volume (cu. ft.) | ze» | E | 


Web Potato 


GREETINGS from the wonderful 
world of Web TV [^Web TV," Oct. 
'96]. This is a couch potato's ulti- 
mate fantasy come true. There is 
nothing quite like writing e-mail 
from the couch while watching TV 
in the picture-in-picture window. 
Dan Hawkes 
Pinellas Park, Fla. 


Correction: The "Connecting the 
Digital Dots at Home" section of 
“Reinventing the Home Computer” 
[Nov. '96] was illustrated by Karl Gude. 
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EDITED BY MARIETTE DiCHRISTINA 


Move [S A Shakers Whether we reported ^ 
on their work or let them write the stories themselves, the TR : 
efforts of many great minds have appeared on our pages. | 
t 
Steve Jobs 
COMPUTERS Jobs' Apple II—and | 
then the Macintosh—led the comput- 
| ing world in developing machines easy å 
| enough for anyone to use—and we've = ^ 
FEBRUAR 7 B73 2 7^ never gone back. oaa FEBRUARY ; rn 
Charles Darwin | [Thomas Alva Edison : 
El N | | ; HARE 1 
BIOLOGY "The most eminent M aie " in RA AN ar j ; 
à Menlo Park," Edison was in many | | 
philosophic naturalist of the iT ED. 
" " ways the quintessential POPULAR — | 
age," the editors saluted Darwin, i 
s ao a Science reader, contributor, and | + 
whose ideas on evolution in The Sf i C y d 
* $^ UAM source of inspiration. His inven- ql 
Ongin of Species revolutionized ue h 
i tions frequently graced our pages, à 
our understanding of life. ; mas | j 
| including the incandescent lamp, 
phonograph, and stock ticker. i 
For PoPuLAR Science's 50th anniver- 
sary, Edison promised, in an inter- — | r 
George Eastman view, “Expect just as startling — | — 


advances in the next 50 years as 


PHOTOGRAPHY Eastman's Kodak AVE RS 
you have seen in the past. © 


cameras put the once-mysterious art 
of photography into 

the hands of the peo- 
ple. He later posed for POPULAR SCIENCE, 
with his portable motion- 
picture machine (below). s ES | 


Stephen W. Hawking 
PHYSICS A Bnef History of 

Time brought high-minded 
theories about the universe 

to the common man. In our 
pages, Hawking also gave a 
brief history of himself. 


P 


Marie Curie i 
PHYSICS Marie Cure and her husband, i Y 
Pierre, discovered radium and polonium. B 
We also reported on a i 
machine she invented 

that let audiences hear radiation: It ticked 
as polonium discharged helium atoms. 
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APRIL. 


HAAS ae X. 


AUTOMOTIVE His Model T 
brought automobiles into an == —- 
age of factory-made affordabil- 7 = — 
ity. But Ford wrote in POPULAR 5 
ScIENCE about one of his 
favorite topics, pastoral living. 


DECEMBER BED 
Albert Einstein 
PHYSICS "After 63 years, 
why are they still testing 
Einstein?" asked POPULAR 
Science. After decades of 
scrutiny, his theories proved 
remarkably sturdy—and 
continue to do so. 


SAIN DEY MHRLLÉG 


BETTHAHN ARCHIVES 


Orville Wright 
AVIATION After a 12-horse- 
power biplane flew for 120 
feet at Kitty Hawk, North 
Carolina, editors praised 
Orville and Wilbur Wright's 
“successful dynamic flying 
machine.” 


nder Graham Bell 
TELEPHONES Even early on, it was 
easy to see the tremendous potential 
for Bell's invention: The telephone, 
we informed readers, "is scientifically 
and practically a great success." 


Ah 


Jacques Cousteau 


OCEANOGRAPHY The deep 
seas will never be so myste- 
rious again. Cousteau took 
us there through his team’s 
underwater filming—and 
then told POPULAR SCIENCE 
how it was done. 


FEBRUARY Se 


NODE HOSHIATLS 


ze um 
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| Also Noted... * Heinrich Hertz Wrote on 
light and electricity. DEC. 1890 | 
e Sylvia Earle The marine * Burt Rutan This aviation pio- | 
biologist taught about sea neer flew around the world 


hio life. APRIL 1995 without refueling. SEPT. 1984 
(MARCH 2896 


| | *Gugliemo Marconi His * igor Sikorsky First success- 
TT | “wireless” brought us all ful helicopter flight reported. 
Bill Gates | closer. NOV. 1899 JULY 1941 


COMPUTERS Windows 95 is only the latest Gates | e Nikola Tesla The AC-motor * Buckminster Fuller His geo- 
creation to become part of the PC juggernaut. And | developer experimented with desic dome provided stronger 


E | vacuum tubes. OCT. 1896 structures. DEC. 1961 
Gates is still keeping his eyes on The Road Ahead. 
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Finally, there's a CAR PROTECTION device whose bite is worse than its bark. Ford Motor À 
X 
Company engineers have developed whats being hailed as one of the most powerful 
ANTI-THEFT inventions ever. A remarkable com pater c hi p t hat's embedded in the kev. 
| S 
n 
This ch ip sen ds a distinct ELECTRONIC SIGNAL directly to the car's engine before it will - 


ever start. You see, at FORD MOTOR COMPANY, were not only committed to building the best 


RATE DEMONSTRATION 


IHEFI KEY works 


quality cars and trucks in the WORLD but also to making absolutely sure our CUSTOMERS 


keep them. Because we believe your car should always be there for you. Like a best friend. 
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Sensitive Spin 


WASHING MACHINES are becoming sensi- 
tive...to the needs of your clothes. Maytag's 
LoadSensor Agitator, available on the Depend- 
able Care line, aims to strike a balance between 
vigorous cleaning and tender loving care. The 
size of a wash load is determined by sensors 
that detect pressure and resistance. Special 
"fins" engage and disengage to provide the 
agitation needed to clean the fabrics without 
pummeling them. Price range: $469 to $699. 
Maytag Appliances, 403 West Fourth St. 
North, Newton, IA 50208. 


ABOUT THE SIZE of a passport, Sony's DCR-PC7 digital camcorder 
sports an easy-to-use 2 12-inch LCD screen. Despite its diminu- 
tiveness, the $3,199 picture-maker provides extra-long recording 
time, thanks to a “long play" mode that gets 90 minutes of video 
on one tape. A 10x optical zoom lens provides close-ups; a 12x 
digital zoom gets you even closer. A digital output lets you transfer 
the high-quality moving or still images to a computer for editing. 


NEW 


EDITED BY CANDACE GOLANSKI 
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Heavyweight Sound Machine 


* 


WEIGHING IN at 60 pounds, Onkyo's Integra TX-DS939 receiver is a state- 
of-the-art anchor for a home-theater system. Able to handle virtually any sur- 
round-sound signal processing, this receiver has 13 audio/video inputs. The 
$2,800 unit punches out 100 watts to each of five channels. An acoustic ana- 
lyzer automatically calibrates the audio system to match the room's acoustics. 
Onkyo USA Corp., 200 Williams Dr., Ramsey NJ 074468; http://www.onkyo.co.]p 


Sony Corp., 1 Sony Drive, Park Ridge NJ 07656; http://www.sony.com - Niue =: 
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Inline Inflation 


INLINE SKATE WHEELS have just gotten a shot—of air, 
that is. The Air Force racing wheel, designed for rugged 
open road racing and long distance training, can be in- 
flated like a bicycle or automobile tire to provide just the 
right amount of shock absorption. Sold in packs of 10; 
the prices range from $121 (76mm) to $131 (80mm). 
Hyper Wheels, 3731 W. Warner Ave., Santa Ana CA 92704. 


ADMIT IT: You've always wanted 
to be James Bond. Well, you 
can't be. But you can get close 
with MGM Interactive's The Ul- 
timate James Bond: An Inter- 
active Dossier. The package is 
a kind of digital homage to the 
superspy's films, history, enemies, gadgetry, 
and yes, women. The double-CD set includes 
both movie clips (from all 17 films) and 
never-before-seen snippets, as well as trivia 
and profiles of Bond actors. A copy of Bond's latest caper, GoldenEye, 
on videocassette is also included. About $40, for Windows PCs. 


Telescoping Convertible 


PININFARINAS ETA BETA concept car gives convertible a 

new meaning. The extendable tail converts it from a 10.2- 
foot-long 2+2 seater town car to a 10.9-foot four-seater 
or a vanlike two-seater. The hybrid propulsion 
system classifies the Eta Beta as a 
Near-Zero Emissions Vehicle. Front 
wheels are driven by a 66-horse- 

power gas engine for long-range 

cruising while the rear wheels are 
powered by individual 17-hp electric ii 
motors for 25 miles of emission-free 


town driving. Pininfarina S.p.A., j^ Ni 
Pubbliche Relazioni, Via PA |] A 
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Lesna 78/80, 10095 | 
Grugliasco, Italy. 


Compact Power 


THIS 22-POUND GENERATOR has more going for it than 
light weight alone: An automatic throttle adjusts en- 
gine speed so only the level of power required is pro- 
duced. This results in quieter operation, less exhaust, 
and lower fuel consumption. A microprocessor detects 
overload and reverse polarity, automatically shutting 
off power if necessary. The $449 Powermate 1000 pro- 
duces up to 850 watts and can jump-start a car with 
its 70 amps of DC power. Coleman Powermate, 14748 
W. Center Rd., Suite 202, Omaha NE 68144. 
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Digital Sharpshooter 


OLYMPUS' D-300L RAISES the performance bar for 
digital cameras that cost less than $1,000. It can 
record 1mages at an exceptionally sharp 1,024-by- 
768 pixel resolution—most inexpensive digital 
cameras hover around the standard VGA resolu- 
tion of 640 by 480. The Olympus has a built-in 
color LCD screen for previewing (or reviewing) 
shots and enough memory to store as many as 
120 images. For Windows PCs or Macs, $899. 


OLYMPUS | 


Remotely Useful 


FEELING CHILLY? With the Venstar T100 wireless control unit, you can 
instantly bump up your thermostat a few degrees without leaving your 
chair. The unit activates the thermostat receiver from as far away as 500 
feet and can also be programmed to adjust the temperature as many as 
four times per day. For separate-zone heating and cooling systems, you 
can place one remote control in a child's room, for example, to maintain 
a set temperature, while you use a second unit to vary the temperature 
in the kitchen. Price: less than $200. Southern California Air Condition- 
ing Distributors, 16950 Chestnut St., City of Industry CA 91748. 


City in Space 


THE NEW IMAX FILM L5: The First City in Space offers compelling 3-D 
computer-generated images that have six to 10 times the resolution 

of a conventional film. Breathtaking detail is the result. Spectacular . 
sequences include a shuttle launch and a spacecraft landing on a comet. 
The layer-by-layer construction of the space city is stunning. If you're 
curious as to how a city in space might be constructed, this is the film 
to see. [5 is being shown in selected Imax theaters around the country. 


Running on Air 


AIR FLOW ACROSS the sole of Reebok's DMX 
Series 2000 running shoes brings a new level 
of buoyancy to foot cushioning and stabiliza- 
tion. An expansion of the technology in the 
manufacturer's Dynamax walking shoe [What's 
New, March '95], the DMX uses clusters and 
channels of moving air. The air reacts to im- 
pact and then flows to the appropriate spot, 
imparting a distinctive springiness. The shoes 
will be available in April; other models are in 
the planning stages. Price: $110. 
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Bridge over Stormy Water 


SPANNING THE stormy eight-mile gap 
between Prince Edward Island and New 
Brunswick in Canada, the Northumberland 
Strait Bridge will be the world’s longest 
continuous multispan marine bridge when 
it opens this June. The massive compo- 
nents, up to 210 yards long and weighing 
up to 8,200 tons, are being placed to 
within one or two centimeters with a dif- 
ferential GPS that uses ground beacons to 
improve the accuracy of the satellite sys- 
tem. Strait Crossing, 25 Queen St., Char- 
lottetown, P.E.I., Canada C1A 4A2. 
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Personal Video 


THE WALKMAN made it possible to enjoy music without disturb- 
ing those around you. Sony's Glasstron personal LCD monitor 
may do the same for video. The head-mounted display puts two 
0.7-inch LCD panels in front of your eyes, matching the effect 
of watching a 52-inch screen two feet away. The transparency 
of the panels can be adjusted to avoid cutting the viewer off 
from the surroundings entirely. Primarily intended for use with 
portable video CD players, the battery-powered Glasstron comes 
with earphones for stereo sound. It is already on the market in 
Japan for about $800; Sony has not yet decided on U.S. sales. 


Jaguar Redux 


JAGUAR GOES RETRO with the Daimler Corsica, named after the 
1931 convertible. Like the original, the elegant, long-nosed 
tourer is based on a Daimler sedan platform. The six-liter V12 
delivers a silky 315 horsepower. The fashionable interior trim 
recalls the ‘30s, but for modern convenience the softtop with 

a heated glass rear window is power operated and stows 
beneath a hard tonneau cover. 


Wide-Screen Laptop 


WANT TO LOOK at two Web pages at once? With the first wide- 


screen laptop computer, you can. The 16-by-9 aspect ratio 
of the screen is only the most visible feature of Sharp's 
4.6-pound WideNote. A 133MHz Pentium proces- 
sor, a 28.8-kbps modem, and an infrared port 
make this laptop a versatile performer. Price: 
$2,999 to $3,499; http://www.sharp-usa.com 
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SURGEON GENERALS WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 
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Lights Box, 11 mg. “tar”, 0.3 mg. nicotine; Box, 16 mg. “tar”, 
= 12 mg. nicotine av, per cigarette by FTC method. 
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SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 


Injury, Premature Birth, And Low Birth Weight. 
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FILTERS 


AN AMERICAN ORIGINAL © 


Available in limited areas. 


Lights Box, 11 mg." tar”, 0.9 mg. nicotine: Box, 16 mg. “tar”, 
1.2 mg. nicotine ay, per cigarette by FIL method 


Communications deck — — 


Photovoltaic panels 


IN THIS fantastical hotel- 
of-tomorrow, ocean view 
means coral reefs and ma- 
rine animals, right outside 
your window. The hotel, 


Coral reef a EN 


ama m 


; which earned first place in a SNAPPING EASILY onto and off a 
E student design competition, keyboard, CursorStick lets computer 
Ss i would stay afloat using a gamesters convert cursor keys to a 
- propulsion and buoyancy joystick. The device is held in place 
B. | system modeled after jelly- by a pair of recessed magnets. Four 
E T — Hi fish. The contest was spon- spring-loaded plungers depress the 
sored by the Association of keys when you swing the joystick. 
Collegiate Schools of Archi- A German-Czech project, the unit 
E tecture and the architec- will shortly be on sale in the United 
tural firm Wimberly Allison States for about $5. Plawa Feinwerk- 
Tong & Goo. technik GmbH, Bleichereistrsse 18, 


73006 Uhigen, Germany. 


THE GHIA ALPE, billed as a mini-Ford Explorer, 
presages a European-built SUV to go on sale in 1999. 
The aluminum-framed body has a massive roll-bar 
hoop over the rear axle for resistance to an accident. 
The prototype Alpe is based on the European Ford Es- 
cort platform and will be manufactured in front- and 
four-wheel-drive versions. Ford Motor Co. Ltd., Eagle 
Way, Brentwood, Essex CM13 3BW, England. 


NEED A BETTER GAME controller to navigate those cool new three- 
dimensional games? Spacetec IMC's SpaceOrb 360 may be your ticket 
to ride. Its "spaceball power sensor" lets you press, push, and twist 
your way around the screen in all directions, making a variety of 
combination moves possible. You can zip along at up to 1,024 speed 
levels (in theory, anyway), and press any of six firing buttons. The 
controller works with many popular 3D games, including Doom II, 
Duke Nukem 3D, and MechWarrior2. It lists for $99. 
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©1996 Time Inc. New Media. Pathfinder is a registered trademark of Time Inc. New Media. 


Wouldnt it be great if you could short-circuit 
the information overload out there and 
somehow get to just the stories you're 
interested in? Well, good news. Pathfinder 


Personal &dition™ is a personalized news 


and injormation service that automatically 


retrieves information on just the subjects 


you want from the most comprehensive collection of up-to-the- 
minute news sources and analysis available online—from premium 
magazines like TIME, Money, People and Sports Illustrated, as well 
aa over 50 specialized news feeda. Type in your own keywords on 
any aubject. any topic, business or personal. A click of the mouse 
and. boom. your own digital newspaper will be ready and waiting 


any time you log on. Personalized right down to your favorite cartoon, 


lathlinder tersonal Edition brings back just 


the Hilcevmaficn youre terested in. 


and updated every time you connect. But, this ian t juat another 
automated search engine. With Pathfinder Personal Edition, you 
get the advantage of real editora working everyday to bring you the 
top atoriea from their area of expertise. Perhaps most amazing is 
the cost. Just $4.95 a month, with two montha free to try it out. It 
gets better. Because if you sign up for the annual subscription at 


$29.95, you'll save 50% off the monthly price and get great membership 


Is you're not on the Internet. call CompuServe at 1-800-487-0588. 


benefits worth over $80. Among them. DocüMügi: HotCargo 
Express (a $29.95 value), an offline browser that helps you save 
on connection charges. lf all this sounds, well, fetching, visit 
the Pathfinder aite at 
http://pathpinder.com 
and click the Pathfinder 


Personal Edition button. 
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Largest LCD Gets Larger 


ADDING A FOOT to its own 28-inch thin-film transistor 
liquid-crystal display [What's New, July '96], Sharp has 
extended the record for world's largest LCD. The 800- 
by-600 pixel resolution display was created by joining 
two 29-inch panels. Sharp engineers are now testing 
the product, with applications for education, enter- 
tainment, corporate meetings, and advertising in mind. 


Lightweight Snowplow 


THE FAMILY CAR can now do double duty 
as a snowplow with this lightweight (43- 
pound) snow pusher. The all-plastic plow 
functions something like a sled affixed to the front bumper with a strap-attached, 
demountable bracket. It can handle snowfalls as deep as 17 inches, according 

to the manufacturer. The price is $300 for the plow, and $200 for an attachment 
required for sport-utility vehicles and pickup trucks. Solotec Corp., Box 98249, 
Pittsburgh PA 15227; drivnplow@solotec.com 


Quantum Leap 


Wind Churner ROLLERBLADE'S QUANTUM series aims to cut fatigue 
and boost power by storing energy during push-off 
WITH A BLADE that's 144 feet and returning that energy as you glide. 


in diameter, the Vestas V44- The skates are constructed of rubberlike 
600 is the largest wind tur- material that compresses under pres- 


bine in operation. Perched sure and springs back upon release. 
atop a 160-foot tower west The top-of-the-line model L3 has 

of Traverse City, Michigan, a liner that can be molded in the 

the turbine provides slightly store for a true fit. Prices range 

less than 1 percent of the from $219 to $319. Roller- K 
Traverse City Light & Power blade, 5101 Shady Oak Rd., di á 
Co's total output, but that's Minnetonka MN 55343; ON 
enough energy for about 200 http://www.rollerblade.com j io > 


residential customers’ needs. 
These patrons, who get all of 
their electricity from wind 
power, agreed to pay about 
20 percent more than other 
utility customers to support 
the project. 
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GRUNDIG CLASSIC 
50TH ANNIVERSARY EDITION 


FM Stereo/AM/Worldwide Shortwave 
LUEEENM ERLLILEREEESSM as 


ia bia 


b. 
i 


Legendary 
Grundig sound! 


Unforgettable 
50's styling! 


Solid-state 
technology! 


MEI 
| GPIUIDDIG (A Correr 
4 2 Fa TEE, E 


Radio lovers! Luxurious listening is back! And Cologne. English-language broadcasts from TO ORDER, CALL US TOLL-FREE: 


the radio that made Grundig famous in the 50'sis Prague, Peking, Vienna, Moscow and more. 1-800-650-9494 e Ext.692-519 
better than ever and available once again — while aia 
supplies last! The same exact dimensions, same Hand-made wooden cabinet! 47. eee: Pharm (279) pesa 
European styling, same legendary Grundig sound, Grundig craftsmen take hours to handcraft, stain Norwalk, CT06857 — 7 

same AM/FM/ Shortwave and lacquer each cabinet GRUNDIG CLASSIC 
versatility... enhanced with from wood, one of the SOTH ANNIVERSARY EDITION 


ee ^ T. — a FM Stereo/AM/Worldwide Shortwave 
secrets to Grundig’s velvety sient i : 


tone. The gold-tone TO ORDER, CALL US TOLL-FREE: 


solid-state technology. 
Available now — exclusively 


trom Willabee & Ward — illuminated dial and knobs 1- 800-650- 9494 " Ext. 092-519 
at a terrific price. are accented with real brass shar igh pim arany $e pra di e 
TO WE The speakers are covered C3VISA C MasterCard (Discover OAM. Ex 

Collector's Edition! with thick, top-quality 

Collectors prize the original fabric. There's nothing like it CrdiCardNo. ———— i Exi 

model 960 from the 1950s. anywhere ... at any price. Mame 

The Grundig Classic is | dedi aii 

updated and improved with 25-year guarantee! Address — — — — — 

two 3" side speakers added produces incredibly rich sound. The Grundig Classic comes - 

to the 5" center speaker for room-filling sound. with Grundig's 25-year limited warranty. It 

Stereo inputs for CD, tape, VCR or TV sound. is available in North America exclusively from sate - i 

The culmination of 50 years of Grundig Willabee & Ward. The price is a remarkable $249 D TN 

precision engineering, (plus $15 shipping/handling) payable in eight Liefer topay Dy check. Enclosed biiy check fo 
At the touch of an ivory-colored pushbutton, monthly installments of $33. If not delighted, $249 plus $15 shipping/handling, a total of $264 for 

vou can switch from local FM stereo, news or return the radio within 30 davs for a prompt C AGH 

talk radio to international shortwave. Listen to refund of your purchase price. Don't wait! Get 


BBC news direct from London. A concert from vours now while supplies last! Call today! 
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Heat Seekel 4 


NO MATTER HOW DARK the night, dense the smoke, or thick the 
foliage, the AN/PAS-19 thermal imager can scope out people or 
vehicles. Hanscom Air Force Base developed this handheld unit 
that detects heat from persons as far away as 500 meters and 
vehicles up to 1,500 meters out, and then displays the image. 
This four-pound device can be coupled to a TV monitor to allow 
several people to see the image. Electronic Systems Center, Of- 
fice of Public Affairs, Hanscom AFB MA 01731-5000. 
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Big Eyes on Space 


CLARIS HOME PAGE takes the 
=~ drudgery out of creating a 
World Wide Web site. Say 
good-bye to HTML coding; 
you need only drag and 


WHEN THE VSOP system starts operating early this year, radio 
astronomers will get their best look yet 1nto space. VSOP 
(which denotes Very Long Baseline Interferometry used in a 
space orbiting project) links more than 20 radio telescopes 
located around the world—along with a Japanese scope or- 
biting Earth—to create, in effect, a dish that measures some 
22,000 kilometers (about 13,200 miles) in diameter. This will 
result in a superior resolution with high-quality images. 


drop text blocks and graphics. (More 
than 500 ready-to-use images are 
included.) But if you're intrepid 
enough to study the coding, you 


a —= can try more advanced layout tech- 
WE ee NER niques. The forthcoming version 2.0 will add support for 
Out of the Ashes multimedia "plug-ins," including QuickTime and Shockwave. 


w-— About $100, for Windows PCs or Macs. 
THE PHOENIX OFF-ROAD fire truck enables firefighters to speed RES RACE FON MINAW PES GT MACS 


to locations traditional trucks can't reach. The all-wheel-drive 
Phoenix clambers up or descends a 60-percent slope with a 
full load of 2,500 gallons of water. Based on the U.S. Military's 
primary off-road transporter, the vehicle reaches 
speeds of 55 mph and fords streams as deep as 
four feet. Under-truck nozzles and one of two 
turrets can be used to protect the Phoenix as 

it drives into a fire while the main turret is 

used to fight the blaze. 

OshKosh Truck 

Corp., 2307 iE 

Oregon St., 
Oshkosh 
WI 54903. | 


Maybe the reason America's glued to the tube is the tube. 


Trinitron 
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RO 


Forgive us for sounding 
immodest, but this is, after all, 
the Trinitron® picture tube. 
Trinitron television, the world's 
only vertically flat screen, 

once set an entire industry on 


its ear. And since then, 


has kept it on its toes. Because 
we haven't stopped 

innovating, Trinitron technology 
is the standard in picture 

clarity, color, and Sharpness. 
Maybe that's why so many loyal 
TV watchers have become loyal 
Trinitron owners. Or could it be 


the other way around? 


SONY. 


. 3 SUNY TRINITRON IS THE TV 
SOM mpi TELEVISION CHOICE CF THE MPL 


1996 Sony Electronics, Ine. Sony and Trinitror are 
trademarks of Sony. All rights reserved. hiipi www sony com 


WHAT WOULD YOU CALL A STEREO YOU CAN FAX ON, 


A CD PLAYER YOU CAN TALK ON AND A HIGH-SPEED MODEM 


YOU CAN WATCH MOVIES ON, EXCEPT COOL? 


PremierSound Audio System 
Jor the ultimate «ound In a 


multimèdia notebook. 


INTRODUCING [Ht 


What do you look for in a multimedia notebook? A powerful 
133MHz Pentium" processor? Absolutely. High capacitv hard drives? 
Sure. But really, when vou boil it all down, don't vou just want it 

to be able to work and plav as hard as you do? 

nitel Introducing the Compaq Presario 1000 Series. 
ins It's pretty much everything you could ever want in 
one neat little multimedia package. High-speed 


pentium CD-ROM. Fast modem’ A PremierSound Audio 


COMPAQ 


VIDEO 


| 28-bit graphics and superfast 


WPEG full-screen and full-motion 


rideo on a large 11.3. display 


TERNET ACCESS 


'üteid 33.6K bps data modem proi ides the fastest 


AXES iF p , i || J ‘| 
ternet access available over standard phone ines 


PRESARIO JOOO SERIES 


System with Easy Access Buttons that make it work just like 
vour stereo. And a full duplex speakerph ne. 
We call it the Compaq Presario 1000 Series. You can just call 


it cool, For more information. visit us at ww w.compaq.com or 


call 1-800-345-1518, 
COMPAQ 


Has It Changed Your Life Yet? 


11996 Compay Computer Corpration. All rights reserved. Compay registered LES. Patent and Trademark (fice. Presario i» a trademark of Coripag Computer Corporation: The Intel Inside Logo and Pentium arr Topiner crademarks 
and the Pentium Processor Logo ia a trademark of Intl Corporation Other priducts mentia mas be trademarks im reyiste red traieinarks id vicit respective companies " 11 6K bps moder) net available vey Presario Mawlel TOR 
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central Florida slash pines. *I knew 
they must have some trick up their 
sleeves." The millipede's trick is a 
potent one: Once an ant is stuck, 
it may try to preen away the barbs, 
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' but the Velcrolike microscopic hooks 

| only grab harder, and the ant can 
Millipedes of this species had | eventually perish. 
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The Littlest Porcupine 
puzzled Tom Eisner because they Other insects use quill defenses, 
appeared to have no chemical de- too. Tarantulas and some caterpil- 
fenses yet had survived for millions lars, for instance, are protected by 
of years. “These guys were confident bristly hairs. The hairs are what 
give these animals a furry appear- 
ance, Tom Eisner explains. Cute, 
but deadly. — Mariette DiChristina 


UNDER ATTACK, the tiny animal 
defended itself the way it knew best: 
It turned tail and presented detach- 
able *quills." Instead of a meal, the 
predator got a snootful of barbs. But 
this was no porcupine. 

Maria Eisner captured the scene 
with a scanning electron microscope, 
working with her husband, biologist 
Thomas Fisner of Cornell Univer- 
sity in Ithaca, New York, and Mark 
Deyrup of the Archbold Biological 
Station in Lake Placid, Florida. 
Their subjects: a frustrated ant and 
a millipede called Polyxenus fascicu- 
bitus, which evolved a barbed de- 
fense long before the porcupine. 


on the bark," he says, describing the 
millipede's seeming lack of concern 
about predators as it strode around 
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The fuzzy look of this millipede (below) 
belies a deadly defense against predators. 


Each detachable "quill" (right) on the mil- 
lipede's back can become embedded in 
an opponent s flesh. 


Pierced by millipede quills, this ant (far 
right) struggled until it died. 
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Smarter Checkpoints 


THE DEPARTMENT of Energy is 
drawing up plans for a high-tech 
checkpoint intended to prevent ter- 


ror 


facilities or smuggling bomb-making 
materials out of nuclear plants. To- 
day, vehicles going in and out of the 
nation's most sensitive installations 
are inspected by hand with relatively 
crude tools: A mirror on a broom- 
stick is used to check vehicle under- 
carriages, for example. Soon, though, 


ists from sabotaging government 


vehicles may have to pass through 


an 


the department's Oak Ridge National 
Laboratory in Tennessee, the portal 


wil 


checks vehicles as they enter and 
leave, an under-vehicle scanning sys- 


automated "Portal of the Future." 
As envisioned by researchers at 


l have a weigh-in system that 
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Asteroid Snapshots 


GET THOSE asteroid scrapbooks ready. 
In about two years, the U.S. Air Force 
hopes to launch a spacecraft that 
will take the first close-up pictures 

of "near-Earth" asteroids. The craft, 
Clementine 2, is expected to fly past 
one or more asteroids whose orbits 
intersect Earth's path around the sun. 

The venture, estimated to cost about 
$100 million, is a follow-up to the 
Clementine 1 mission led by the Naval 
Research Laboratory. Clementine 1 sur- 
veyed the moon in 1994 but failed to 
reach the next stop on its itinerary, the 
asteroid Geographos, because of a com- 
puter malfunction. 

Clementine 2 will be equipped with 
sensors and cameras designed to pro- 
duce high-resolution maps of the aster- 
oids from a distance of about 100 
kilometers. Twenty-kilogram probes 
from the spacecraft will smash into 
each of the target asteroids; scientists 
hope the collisions will reveal details 
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tem, an "enclosed space detection 
system" that uses microwaves or seis- 
mic instruments to detect vibrations 
(such as the heartbeat of a person 
hiding in a vehicle), two types of ex- 
plosives detectors, and a radiation 
sensor that will detect even small 


The Clementine 2 spacecraft will 
shoot probes at asteroids to 
study their composition. 


about the composition of these rocky 
bodies. The probe impacts could also 
provide clues about how to deflect 
"killer asteroids" headed for Earth. 
Clementine flights demonstrate 
propulsion systems and other hardware 
needed for small, autonomous space- 
craft —which have applications rang- 
ing from planetary exploration to 
military defense. Some critics, how- 
ever, say the Clementine 2 mission is 
too similar to NASA's Near-Earth Aster- 
oid Rendezvous, now on its way to a 
1999 encounter with the asteroid Eros. 
And before Clementine 2 can get off 
the ground, the project must overcome 
funding difficulties.—Steve Nadis 


A microwave system that can detect heartbeats — 
is among the technologies that will be depic d 
at an automa 
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amounts of nuclear material. 

Researchers have tested the de- 
tection technologies individually 
and are now combining them into a 
prototype portal being built at Oak 
Ridge's Y-12 Plant. The portal could 
eventually be used at prisons, border 
crossings, and military posts, as well 
as nuclear facilities. —D.S. 


Gotta Have It 


IN A 1995 SURVEY of 1,000 average 
Americans, 63 percent said they 
could not live without their cars. 
That contrasts sharply with a recent 
poll of American inventors, who 
value computers more than cars. 

The Inventor's Index surveyed 
25 nominees for the 1996 Lemelson- 
MIT Prize, a $500,000 prize that is 
awarded annually to a contempo- 
rary American inventor. Most rated 
the computer as the single most im- 
portant invention. 

When asked what inventions they 
“could not live without,” the inven- 
tors replied literally, with more than 
a third mentioning antibiotics and 
other medical advances. The per- 
sonal computer ranked second as a 
must-have invention, with 24 per- 
cent of the vote. But among average 
Americans, only one in a dozen said 
they couldn’t live without a com- 
puter—as many as said they could 
not live without a blow-dryer.—D.S. 
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Power from Plastic 


IT’S FLEXIBLE ENOUGH to mold 
into any shape, tough enough to 
withstand temperatures down to 
-45°C, and doesn’t contain any toxic 
metals such as mercury or cadmium, 
It’s an all-plastic rechargeable bat- 
tery that could revolutionize the way 
the military and civilians power up. 
A prototype of the plastic bat- 
tery, developed by Joe Suter of the 
Johns Hopkins University Applied 
Physics Laboratory and Donald 
Dylis of the Air Force Rome Labora- 
tory, has been recharged 200 times. 
Potentially, it could be recharged as 
many as 10,000 times, they claim. 
The plastic battery works much 
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like conventional batteries do: A 
charge passes from anode to cath- 
ode through the electrolyte between 
them. Normally, all three of these 
battery components are metals. But 
in the new battery, they are thin 
plastic films. Although each film 
carries only a 2.5-volt charge, re- 
searchers can stack the films to pro- 
duce higher voltages. 

With sufficient voltage, the light- 
weight battery could be molded into 
devices ranging from military GPS 
receivers and satellites to consumer 
cellular phones, radios, and hearing 
aids—taking the shape of the prod- 
uct. Unlike conventional batteries, a 
plastic battery would never leak. In 
time, Suter believes he may even be 
able to build a battery from biodegrad- 
able plastics.—Kemba Johnson 


Deep Dump 


EXXON WANTS TO BURY its carbon 
dioxide problem. This year, Exxon 
Corp. and Pertamina, Indonesia's na- 
tional oil company, plan to begin 
building offshore platforms that will 
enable them to drill into a natural 
gas field beneath the South China 
Sea near the Indonesian island of 
Natuna. The field, one of the 
world's largest, was discovered in 
1973, but has remained untapped as 
engineers have tried to figure out 
what to do with the unwanted car- 
bon dioxide that is mixed in with 
the valuable methane. The gas field 
is estimated to contain 210 trillion 


High-stakes drilling in the South China Sea. 


Natural Gas 
Treating , 
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to shore EP 


cubic feet of gases in all, including 
about 150 trillion cubic feet of carbon 
dioxide, a potent greenhouse gas. 
"If all that carbon dioxide were 
released to the atmosphere, it would 
amount to more than one-third of 
that produced by humans every year,” 
says Thomas Conway, a chemist 
with the National Oceanic and At- 
mospheric Administration. "While 
I wouldn't anticipate an immediate 
effect, the addition of greenhouse 
gases could potentially affect our cli- 
mate over the long run. So it would 
definitely be worth trying to keep 
that carbon dioxide from entering 
the atmosphere." 
Exxon's solution is to separate the 
carbon dioxide from the methane, 
compress it, and inject it under 
high pressure into porous rock for- 
mations about 3,000 feet below 
the ocean floor. This disposal 
technique has been used in 
roughly a hundred projects world- 
wide but never before on such 
a large scale. The high stakes 
have raised the estimated price 
tag for the gas extraction effort to 
more than $40 billion. —S.N. 


Hold the Juice? 


IF YOU'RE fond of a wake-up glass 
of grapefruit juice every morning, 
better check with your doctor. It 
turns out that the tart drink can 
interact with some commonly pre- 
scribed drugs by affecting their 
bioavailability—which means the 
amount of drug the body actually 
absorbs when a drug is swallowed. 


In patients who take some types 


of calcium channel blockers, used 
to control high blood pressure and 


chest pain, blood levels of the drug 
can triple after a glass of grapefruit 


juice, according to Barbara Ameer, 
a pharmacologist. Other drugs af- 
fected by grapefruit juice include 
estrogens (used to relieve meno- 
pause symptoms), terfenadine 
(used as an antihistamine), and 
cyclosporine (used to prevent re- 
jection of organ transplants). 

But with some drugs, bioavail- 
ability is actually decreased. “The 
net result could be that there's 
either an excessive drug effect or 
a diminished drug effect,” says 


Ameer. Together with her husband, 
Randy Weintraub, a chemist at FMC 
Corp., she is researching the mech- 


anism behind these interactions. 


The chemical believed to be respon- 


sible is a citrus flavonoid named 
naringin, which is concentrated in 


the peel and pith of the grapefruit. 
“Someone who eats a grapefruit 


every day, especially if he likes to 
eat the pith, may have the same 
kind of interactions as someone 
who drinks the juice," warns Wein- 
traub. "Information on these drug 
interactions is being sent out in 
doctors' newsletters, but we are 
not yet at the stage of making in- 
formed recommendations." 

0.J. drinkers need not be con- 
cerned. Oranges and orange juice 
do not have an impact on drug 
bioavailability.—Arthur Fisher 
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Family Radio 


NOW THERE'S yet another way to 
walk the talk, and it doesn't entail a 
monthly service charge. À new com- 
munications option, Family Radio 
Service (FRS), is a two-way medium 
that's not unlike old walkie-talkies, 
but with smaller transceivers and a 
much longer range. 

Radio Shack, Motorola, Cobra, 
Midland, Maxon, and others will 
offer the new FRS receivers, which 
have 1.5- to 3.5-inch antennas and 
transmit at a half-watt over a dis- 
tance of two miles, depending on 
the terrain. They operate on 14 
channels in the UHF band, from 
462- to 476MHz, frequencies 
allocated by the Federal Communi- 
cations Commission for outdoors 


Think of new FRS radios as 
upgraded walkie-talkies. 
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enthusiasts, neighborhood watch 
groups, and families seeking low- 
cost, local communication. No FCC 
license is needed to own or operate 
these modern-day walkie-talkies. 

FRS, like Citizens’ Band (CB) and 
General Mobile Radio Service, pro- 
vides two-way simplex communica- 
tion—you talk, then I talk, but not at 
the same time. Though it lacks the 
longer reach of higher-powered CBs 
or cell phones, FRS has other appeal- 
ing features. FRS "phones" are small 
and have talk times (10 hours) and 
standby times (20 hours) similar to 
cell phones, using only two or three 
AAA cells or a rechargeable battery. 

FRS also offers superior audio 
quality and greater freedom from 
interference than handheld, battery- 
powered CBs. Users in a family or a 
neighborhood group can set their 
radios to one of 38 codes, and the 
radios will receive signals only from 
others using the same code. Con- 
versations are not private—they 
can be heard by anyone on the 
same channel. But with as many as 
14 channels and the 38 codes to 

choose from, chances are good 

that users in a local area can 
avoid such overlap. 

Until the FRS population 
grows, some early portables 
will lack the codes, or will offer 

fewer than 38 codes. Models 
with two, seven, and 14 chan- 
nels will be available, priced 
from $99 to $179 and in sizes 
as small as 1 by 2 by 4 inches. 
Their styling eventually will re- 
semble cellular phones more 
than security radios. Radio 
Shack's forthcoming "Flip Radio" 
($149) will sport a folding design 
and will signal incoming traffic 
with a beep.—Stephen A. Booth 
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Plane Facts 


ANYONE WHO HAS been on a plane 
recently has no doubt heard flight 
attendants’ admonishments to turn 
off personal CD players, laptop com- 
puters, and other portable electronic 
gear during takeoffs and landings. 
But can these little devices really 
interfere with a plane's navigation 
or communications? 

Apparently so. A study by the 
Radio Technical Commission for Aero- 
nautics, a standards-setting body 
for the aviation industry, shows that 
portable electronic devices can cause 
problems for a plane's avionics. The 
culprit is electromagnetic radiation, 
but the vulnerable points in an 
avionics system can vary from plane 
to plane. For instance, electromag- 
netic radiation leaking through the 
plane’s windows may affect certain 
communications signals being re- 
ceived by outside antennas. Or inter- 
ference may occur if the wiring from 
the outside antenna to the receiver, 
which runs inside the skin of the 
plane past laptop-wielding passen- 
gers, isn't properly shielded. Although 
all wiring is shielded, the shielding 
can degrade over time. 

When harmonics are taken into 
account, electronic devices operate at 
frequencies that overlap those used 
by a plane’s avionics. Some devices 
are worse than others. Portable com- 
puters are generally well-shielded, 
but models that have been upgraded 
by their owners may emit more elec- 
tromagnetic radiation if the computer 
hasn't been reassembled properly. 

The chances of an electronic de- 
vice causing a plane crash are still 
very small, however. Yet if electro- 
magnetic radiation was a factor in a 
particular crash, a record of its in- 
terference would be hard to find. So 
don’t expect the ban on electronics 
during takeoffs and landings to be 
lifted anytime soon.—F. V. 
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Have Gun à Won't Travel range, status, and other pertinent information. A switch 
built into the grip activates an onboard laser beam for aim- 


A NEW SMART GUN from Colt can be fired only by its owner, ing. The plug-in pistol uses a rechargeable battery supply. 
a development that may nullify the danger from pistols that The electronics were developed by TEK Industries for Colt. 


fall into the wrong hands. An electronic chip embedded in Doug Overbury, vice president of engineering for Colt, says 
the pistol grip sends out a short-range radio zs the qun is still in development, and field trials are expected 
i signal that is received by a transponder zx oe sometime in 1997. The first customers are likely to be 
; worn as a ring or a bracelet. The transpon- au police officers. Between 1985 and 1994, 
| der sends a programmed coded signal—es- i — Sc Um 89 law enforcement agents were 
f sentially an electronic handshake—back killed with their own weapons, 
i to the gun, instantly releasing a blocking according to the FBI—some- 
: pin from the trigger mechanism so the thing that Colt hopes won't 
i weapon can discharge. Gaser desiqtiatir happen if police are equipped 
] Each gun and transponder set with smart guns.—Jra Dick 
f comes with its own infrared program- Power and control pack Riigmounted 
: ming device. The transponder signal = canone — M; 
i can be set for a range of up to 39 Laser designator pressure pad 9: J 
cam Grip safety switch a ai 
1 inches (about one meter). Called the Charging poit : | \ 
EP-2, the pistol uses an LCD to display | The ring transponder EN : 
i authorization codes, battery power, Infrared programming receiver | sends a coded signal e^ | 
: that allows the gun to fire. = 


. OUR PROGRAMMING 
SAVINGS LAST FOREVER. 


In August, 1996, DISH Network announced the most affordable satellite TV 
system ever. $199! DIRECTV followed with a gimmicky $200 check in the mail 
rebate to try to be competitive. 

What they didn't and couldn't respond to...is the rest of our story. Namely, 
programming. Isn't that why you watch TV? 

Our basic programming package is called America's Top 50 CD It includes 
your 50 favorite TV channels--including The Disney Channel--plus 30 channels of 
digital quality audio--for only $300 a year (that's $25 a month)! 

E WITH THE DISH NETWORK YOU'LL SAVE $155 A 

YEAR OVER THE COMPARABLE PACKAGES FROM 

| DIRECTV/USSB. EVEN MORE IF YOU HAVE TYPICAL CABLE. 

AND YOURE GOING TO SAVE THIS YEAR, NEXT YEAR, 

Source: Satellite Business News — EE" ~. So why spend more and get less when you can always 
| | spend less and get more...from The DISH Network. 


^i 
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Call Now. Limited Time Offer. 
30-day money back guarantee, — httpz//www.dishnetwork.com 


TO ORDER YOUR COMPLETE SYSTEM r i 
AND A YEAR OF PROGRAMMING CAL: M = m - | 
Nothing Else Compares*" 


All prices and packages subject to change without novice. Local and sue sales tres mar apply. Praerareming is available for simgle- Tai: dwellings located in the continental nied Sues. AB DESH Network prugramming and am oiber service that we provide to voe, are subject in the tenets and conditions of the residential customer agreement, w bach is available pen request. One-year America's Top 30 CD 
package subject to carly termination dí additonal services ordered ane not paid in accondance wi agreei-opon terms. Broadcast Networks are onl) avadable to cusiomers in these arezs not served by local network aikas. Prices do not inchide ima Eaton or shipping and handing. Additional receivers subject to $4.9 per month fee and must remain tied 1o a primary recener unless activated 
separately with no less than a $00 anneal programming package. All receivers most be cuanected to boasehelid telephone line. Mis ahale programming by December 31. 1996. Offer by DISH Factory Direct Corporation. Chart Source Saellae Business News 8/1 / 96 The DIRECTULSSB programming package includes multiples Encore, AMC, Bloomberg, Brno, Deszes V es, MSNBC Newsworkd International, 
All News Channel, Mach Music and Tria, but nor WPDL WON, TES, KTLA, WSBK Animal Planet, ESPN News, EWTN, Game Show Network, NET, (VC, TBA, or TV Food Network. DIRECTV& is a regisened trademark of DERECTY, Inc. a unit of Hughes Electronics, Carp. S88 is a registered trademark of L5. Satellite Broadcasting Compass. lnc. The Disney Channel, CDisne 110456 
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More Ballpark Ads Tongani Recording Verifier 
ballpark's in-house monitors. That en- 

THE NEXT TIME you're standing in line ! ables stadium operators to superim- BROTECH, a company based in 

for a hot dog or a knish at the ballpark ; pose on the video a small graphic Branford, Connecticut, has devel- | 

and checking the video monitor to | (like that used in sports telecasts on oped what it calls an Event Verifi- 

keep up with the action, don't be sur- ; the Fox network) showing the score cation System (EVS), a technology 

prised to see a Coke or Pepsi logo, too. | and other game data, such as the in- that encrypts time and location on 
A PC graphics board called Sports- ; ning number and pitch count. Natu- video recordings. 

Bug, developed by Chyron Corp. of : rally, this score box can also be used The encryption process begins 

Melville, New York, lets the George ! for advertising. The inning may even with Bro Tech's EVS Vericam, which 

Steinbrenners of the world route in- ı be sponsored by Joe's Pizza across is a video camera with a built-in 


formation directly (OATI 
ATLANTA 


the street. —F. V. Global Positioning System (GP5) re- 
ceiver. Time and location informa- 
tion gleaned from GPS satellites 
orbiting in space is encrypted onto 
the tape. The video recording can 
be decrypted and modified only with 
a "key" held by a trusted third party. 
If there is a flaw in the BroTech sys- 
tem, it is that GPS signals can't be 
received indoors. —F. V. 


HOUSTON 3 
2-1 2 OUT 
RUNNERS 1ST & 3RD 


6s,08028085050252060620250560 


SportsBug is a PC 
graphics board that 
lets stadium owners 
add their own score- 
board data to the 
original video signal. 


(M) and Motorola are trademarks of Motorola, Inc; 61994 Motorola, Inc 


KEEPS — 
FAMILIES TOGETHER. ` 
COULD'VE SAVED © 
QUEEN ELIZABETH 
A LOT OF 
EMBARRASSMENT. 


Motorola Sport Radios give you up to two miles of group communication power, depending on the terrain. (Ev 
with our most powerful models.) Families that radio together stay together. For the dealer nearest you, call 1-800-353-2729 EXT.O 


Motorola Sport Radios. Have fun. Stay in touch. fv 
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HEATING 


AND COOLING 


Geothermal 
Steps Outside 


ONE REASON geothermal heat 
pump systems have remained a 
fringe technology for residential heat- 
ing and cooling is that they can be 
tricky to install in older homes. Not 
only must the geothermal pipes be 
buried outside, but the old furnace 
must be ripped out of the basement 
and the new heat pump unit shoe- 
horned into its place, along with a 
backup electrical heating system. 
That makes them an expensive and 
disruptive choice. 

Now, ClimateMaster, of Okla- 
homa City, has come up with a clever 
alternative: Install the heat pump 
outdoors. The company claims its 
Paradigm system can save home- 
owners about $1,000 in installation 
fees, making a geothermal system a 
more cost-competitive option. 

Geothermal systems take advan- 


ClimateMaster skirts around some of the 
hassles of installing a geothermal heat pump 


es ee m 


system by moving the heat pump unit outdoors. 


Se om 


es 


1 
— À 
or 


to indoor system 


Lines carry refrigerant 


tage of the constant temperature 
underground. In winter, water in 
buried pipes picks up heat from the 
ground and carries it back to the 
house, where the heat pump unit 
warms air. This air is then blown 
into the rooms. In summer, the sys- 
tem works in reverse, dumping ex- 
cess heat into the ground. Because 
heat pumps cannot always keep up 
with heating demands in very cold 
weather, most northern installations 
include supplemental electric heat. 

One obvious benefit of the Para- 
digm unit is that outdoor installation 
means the old furnace can be left 
intact, rendering the supplemental 
electric system unnecessary. "In 
many cases, we can retain all of the 
existing indoor equipment, and just 
tie into it," says ClimateMaster's Dan 
Ellis. He estimates that the Para- 
digm trims the cost of a complete 
retrofit geothermal installation by 
20 to 30 percent. 

ClimateMaster says the Paradigm 
has a coefficient of performance (or 
COP, a measure of heating) of 3.4 

or greater, and an energy effi- 
ciency ratio (or EER, a 
measure of cooling) 
of at least 15. Those 
ratings are indica- 
tive of a relatively 
efficient geother- 
mal unit. While of- 
ten more costly to 
install than conven- 
tional heating and 
cooling systems, 
geothermal systems 
can be much less 
expensive to oper- 
ate, depending 
upon the climate 
LE * and local electric 
P utility rates.— J.A.G. 
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A New Coating to Get 
You into Hot Water 


SOLAR HOT WATER systems have 
been around for at least 25 years. 
But they're still not being widely 
used, in part because the cost of 
the coating on the solar collector 
has kept system prices high. Now 
researchers at Sandia National Lab- 
oratories in Albuquerque, New Mex- 
ico, say they have developed a new 
coating that could make these sys- 
tems more affordable. 

Solar hot water systems use an 
absorber plate to collect the energy 
from the sun and heat water circu- 
lating through the device. The ab- 
sorber plate is usually made of cop- 
per and electroplated with black 
chrome, which absorbs well over 90 
percent of the solar radiation strik- 
ing it. The chrome manufacturing 
process is dirty and expensive, how- 
ever. Because chrome is corrosive 
in its liquid state, it requires special 
handling. And a lot of energy is 
needed to deposit it onto the copper. 

Sandia's new coating, called 
Black Forest, is a black nickel-based 
substance that forms crystals whose 
size and shape give it light-absorb- 
ing properties on a par with black 
chrome. The surface is covered with 
a glasslike coating that protects 
it from damage. According to San- 
dia research engineer Rod Mahoney, 
Black Forest is noncorrosive, and 
depositing it on the surface of the 
copper requires little energy. 

Sandia has a licensing agree- 
ment with one manufacturer, Energy 
Laboratories in Jacksonville, Florida, 
which hopes to start production 
sometime in 1997. While Mahoney 
says the new coating should lower 
the production costs of solar collec- 
tors, it's up to manufacturers to 
decide how much of those savings 
will ultimately be passed on to the 
consumer.—Charles Wardell 


31 


ALTERNATIVE 


ENERGY 


Solar Power: 
Consumers Cash In 


THERE'S NO doubt about it: Alter- 
native-energy systems are expensive. 


For example, a typical photovoltaic 
system, which uses solar cells to 
convert sunlight to electricity, can 
cost a homeowner anywhere from 
$10,000 to $30,000, and supplies 
only about 50 percent of a house- 
hold's energy needs. 


Part of the problem involves 


storing excess electricity in costly 
batteries. But homeowners in many 
states do have an alternative: "stor- 
ing" electricity in the utility grid for 
later use. These programs, called 
net energy metering, enable home- 
owners to receive full retail credit 
for any electricity they supply to 
the grid. Essentially, when the solar 
cells produce more energy than the 


house consumes, the electric meter 


spins backward. 


According to Howard Wenger 


of the Pacific Energy Group, an en- 
ergy research company, net meter- 


ing programs can reduce the payback 
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State-wide Programs 
A Utility-based Programs 


No Programs 


Net energy metering programs enable homeowners to sell home-grown electricity at retail rates 
to utilities. In this map, states colored orange have adopted net energy metering programs. The 
states in red offer regional programs through utility companies. 


period—the amount of time it takes 


to generate enough electricity to 

repay the costs of the photovoltaic 
system—from about 45 years to 20 
years. The exact monetary figures 
depend upon the efficiency of the 


photovoltaic panels and the amount 


of sunlight they receive, as well as 
the local utility rates. 


Old Appliances Get a 
New Lease on Life 
WHAT HAPPENS to dead appliances? 


Traditionally, they're buried in landfills. 


But, increasingly, they are winding up 
as raw material for new products. 

Each year, more than 2.8 million 
tons of refrigerators, dishwashers, 
washing machines, and other house- 
hold appliances are thrown away in 
the United States, experts estimate. 
One private company, Appliance Re- 
cycling Centers of America (ARCA), of 
Minneapolis, Minnesota, processes 
about 200,000 old appliances annually. 
In addition, the company reconditions 
a small number of appliances for resale. 

Yet a significant portion—about 


25 percent—of the waste isn't metal, 
but plastic. Now, ARCA has teamed up 
with the U.S. Department of Energy's 
Argonne National Laboratory to de- 
velop a method to salvage usable 
plastics. Early in 1997, ARCA will 
open a pilot facility to recover acry- 
lonitrile-butadiene-styrene and high- 
impact polystyrene. Ultimately, the 
company plans to sell these plastics as 
raw materials to other manufacturers. 
According to the researchers, these 
recycled plastics could fetch anywhere 
from 30 cents to 60 cents per pound. 
While the program may not affect 
homeowners directly, it's nice to know 
that at least part of our outmoded re- 
frigerators and trash compactors may 
find a useful life after death.—J.A.G. 
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While homeowners benefit from 
lowered electric bills, utility compa- 


nies gain too, because the solar cells 


are most productive when demand 
for electricity is generally greatest: 
on hot summer days. Therefore, 

net metering programs can help to 


reduce the need to build costly new 


power plants.—Carol Brighton 


A Brief Way to 
Save Energy 


SOMETIMES THE appliance that 
will save you the most money isn’t 
the one with the cheapest price- 
tag—it’s the one that can trim your 
utility bills, vear after year. The 
Rocky Mountain Institute, a non- 
profit organization that promotes 
energy-saving technologies, pub- 
lishes a series of remarkably practi- 
cal Home Energy Briefs that guide 
you through the energy intricacies 
of washing machines, refrigerators, 
light bulbs, and other electric 
products. Each brief costs $2. For 
a list of titles, write to RMIat 1739 
Snowmass Creek Rd., Snowmass, 


CO 816-54-9199.—].A.C. 
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Let NRI training be your first step toward a business of your 
own in one of today's fastest-growing fields. And now, learn to 
create professional inspection reports with the powerful new 
486DX2/66 MHz computer system included in your course! 
Home inspection is fast becoming one of today's hottest career fields. Already, 
one out of every four homes sold is inspected...and experts say demand for this 
service is growing 3096 to 5096 each year. Plus the average home inspection takes 
just a few hours to do and you can make from $100 to over $300 per job! 

Now NRI's innovative training helps you build the hands-on skills and 
confidence you need to inspect homes from top to bottom, inside and out—and 
even earn good money while you learn! 


Only NRI gives you all the tools you need 
to set up shop fast—including a powerful 
PC and home inspection software! 


. From foundations to roofs, your NRI lessons cover 
every important phase of the home 
inspection process. NRI even gives you 
hands-on experience with an 
architect's scale, drawing tools, feet- 
and-inches calculator, tape | 
measure, flashlight, 

folding rule, Polaroid camera, 
and radon test kit. 


| 55, Plus you get the one piece 
of equipment no successful 
home inspector should be without...a power- 
ful 486DX2/66 MHz computer with 8 meg RAM, 540 meg hard drive, Super 
VGA color monitor, 14,400 baud fax/modem, mouse, Windows 95, 3-D 
Inspection System's Report Writing 
software, and Quicken? financial 
planning software. Now you'll be 
able to create reports easily and | 
manage your business efficiently! | 
| 
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Schools 


FREE catalog tells more 


Whether you want to earn extra cash | v Check one free catalog only 


in your free time or launch your own . HOME INSPECTION 
full-time inspection business, NRI Air Conditioning, Heating, & Refrigeration 
Electrician 


training can get you off to a fast start. 


| 

| 
And you don't have to give up your Building Construction 

| 

| 


_ Automotive Servicing 
[| Small Engine Servicing 
— Locksmithin 
| _| Desktop Pullishing with PageMaker 


present job to start making money in 
home inspection. With NRI, you 
train at home, at your own pace...no 
experience necessary. Send for all the 
details today! 


| Name (please print) 
See other side for highlights 
! ; Es : Address 
of NRI's new training in 
Home Inspection E City/State/Zip s 
j | A Division of The McGraw-Hill Companies 


4401 Connecticut Avenue, NW, Washington, DC 20008 


For career courses 
approved under GI Bill, 


check for details 


| Microcomputer Servicing 


| Computer Programming 


|| Networking with Windows NT 


OR GET YOUR DEGREE 


NEW! AAS Degree 
in Accounting 


| NEW! AAS Degree 
in Business Management 


Age 


Accredited Member, Distance 
Education and Training Council 


1301-0197 


Walk onto your first 
home inspection job with the f - 
confidence of a seasoned pro! LL EE 


NRI Training 
in Home 

Inspection: 
Pract Ca), i 
and Out oe 


You'll learn how homes are built, 

what you need to inspect and how to go 
about it, plus how to pass on your findings 
and recommendations to clients in custom- 
ized reports you create on the computer 
included with your training. You'll even get 
expert advice on setting up and running 
your own home inspection business. 


| 
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Learn by doing 
Step-by-step lessons, filled with photos, 
diagrams, and insider's tips, 

Ẹ show you how to recognize 
E- | structural defects in a home... 
| evaluate plumbing, 
electrical, and HVAC 
systems... check for 
proper interior and 
exterior finishes... 
test for radon... spot 
termite and water 
damage... determine 


E TODAY FOR FREE NRI CATALOG 


energy efficiency... appraise property.. 
even how to find customers and 
manage your new profits! But we don't 
stop there. 

Your lessons are coordinated with 
a series of "Discovery Learning" pro- 
jects that give you hands-on experience 
with many of the special tools you need 
to start making money fast! 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C. 
POSTAGE WILL BE PAID BY ADDRESSEE 


SAE d Schools 


4401 CONNECTICUT AVENUE NW 
WASHINGTON DC 20078-3543 
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Learn how to spot tell-tale 
problems in these areas and more: 


l. attics 5. roofing 

2. chimneys and 6. walls, floors, 
flues and ceilings 

3. windows and 7. foundations 
doors 8. grading 

+. plumbing, HVAC,  g landscaping 


and electrical 
systems 


. exterior finishes 


As part of your training, you even 
perform a complete home inspection, 
then use your computer and software to 
prepare an inspection report for evalua- 
tion by your personal NRI instructor. 


The home inspection business 

is booming, but skilled 

inspectors are 
in short supply! 
Whether you want to work for 
| yourself or someone else, NRI's new 
| course in Home Inspection could be 
| your ticket to a brighter future and a 
| bigger paycheck. 
Designed around real-world 

| tools of the trade plus a powerful 
| computer system and home inspec- 
| tion software, NRI training gives you 
| the skills and confidence you need to 
get in on the ground floor of this big- 
| opportunity field and move ahead 
| fast. Don't miss out. Send today for 
| your free NRI catalog! 
| If the card is missing, write to: 
| NRI Schools, 4401 Connecticut 
| Avenue, NW Washington, DC 
20008. Or... 
| 
| 
| 
| 
| 
| 


CALL 
1-800-321-4634, 
Ext. 2135. 
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Look Ma, 
No Steering Wheel 


A STEERING wheel is nowhere to 
be found in the Mercedes-Benz 
F200 concept car. There is no ac- 
celerator or brake pedal, either. 
Instead, the uncluttered cabin 


is equipped with a console-mounted, 
side-stick controller that you push 
forward for acceleration and pull 
back for braking, and with steering 
joysticks at both front door panels. 
The reason for this odd arrange- 
ment? To underscore the potential 
for electronic drive-by-wire tech- 
nology in coming cars. Drive-by- 
wire, already used for throttle 
linkeages and brakes, replaces 
straight mechanical systems with 
computerized electronic and elec- 
tro-mechanical systems. 

The side-stick setup makes the 
driver’s seat a safer place, since 
there’s no steering column to be 
pushed rearward in a severe front 
collision. Testing in the company’s 
simulator has also shown that dri- 
vers using side-stick controllers 
can react more quickly to highway 
emergencies requiring abrupt brak- 
ing and steering maneuvers. Dual 
steering joysticks eliminate the 
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need for right- and left-hand drive 
designs for international markets. 
A switch and occupant sensors 
combine to indicate whether a dri- 
ver is in the right or left seat, and 
activate only the joystick control 
on that side. Video screens provid- 


ing driver information automat- 


Mercedes-Benz's F200 (above), a showcase for 
drive-by-wire, has an interior sans steering wheel. 


ically switch over to the side where 
a driver is sitting. 

Maneuvering a car via a side- 
stick controller is no easy task, as 
we learned in a prototype steer-by- 
wire Saab sedan several years back. 
But the concept is interesting and 
might prove popular with the joy- 


stick generation over time. For those 


of us accustomed to gripping a 
steering wheel, hands at the 10 
and 2 positions, however, 
the transition to jet- 
fighter control in a car 
will likely be anything 
but smooth.— Ron Cogan 
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PREVIEW DRIVE 


Mainstream Malibu 


CHEVROLET MOVES toward design 
efficiency as the company 
launches a roomy rendition of the 
1997 Malibu—a revival of the 
long-lived Chevy nameplate. 

The new Malibu eschews style 
for style’s sake, as a mildly hump- 
backed roofline and tallish trunk 
combine in a stance that some- 
times looks pugnacious or top-heavy. 
GM's enthusiasm for lower-body 
cladding and smoothed-in bumpers 
robs the shape of sharp edges. But 
the exterior plainness has a pur- 
pose: The high roofline arches over 
the main cabin with cathedral-like 
headroom. Interior details con- 
tinue the utility theme. There's a 
left-hand cupholder, for instance, 
and a dash-mounted key. 

The base Malibu is powered 
by a 150-horsepower, 2.4-liter, 4- 
cylinder engine, with an optional 
3.1-liter, 155-hp V6. Despite simi- 
lar horsepower, a higher torque 
rating and enhanced smoothness 
favor the V6. Both are pushrod 
designs in this world of overhead 
cam engines. 

A lengthy road trip in the com- 
pany of several top competitors 
such as the Ford Contour, Dodge 
Stratus, and Honda Accord quickly 
demonstrated the capabilities of 
the Malibu, with its quick turn-in 
and pleasant ride. But it's the spa- 
cious cabin and livability of the 
Chevy that stand out. 

The Malibu's base price is about 
$16,000, and it should sell for 
roughly $17,500 with typical 
equipment.—D.M, 


Chevy's new Malibu 
is roomy and agile. 


—— GL. 
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Lug J) For a Grand Marquis brochure call 1 800 lm 8888, or visit our web site at http://www.mercuryvehicles.com 
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IMAGINE YOURSELF 
IN A MERCURY 


AUTOMOTIVE 


Ford Thinks Small 


THE TOYLIKE small cars that crowd 
European streets (and sometimes 

sidewalks) have been largely prohib- 
ited in the United States because of 
government crashworthiness require- 


Ford's Ka: A new generation of minicars could come to the U.S. 


ments and a general ambivalence 
about fuel economy. But a new gen- 
eration of minis hitting the market 
in Europe may change that, begin- 
ning with Ford’s Ka. 


Small cars in Europe currently ac- 


count for 32 percent of that market. 
But where fuel is cheap, the story is 
different. Is America ready for a car 
on the Ka’s scale—a vehicle that’s 
10 inches shorter than the subcom- 
pact three-door Ford Aspire? After 
two days of driving this engaging lit- 
tle newcomer in Sardinia, Italy, the 
answer seems to be a definite maybe. 
The Ka (pronounced kah) is poised 
and responsive, with a surprisingly 
supple ride and a look that’s distinct 
from the herd of European competi- 
tors. And it would easily stand out 
versus U.S. subcompacts like the Geo 
Metro and Suzuki Swift, as well as 
Ford’s Korean-built Aspire. 

A production version of the Ka 
concept car, this new mini uses the 
same floorpan as Ford’s successful 
Fiesta, with a 96.4-inch wheelbase. 
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However, its extremely short front 
and rear overhangs make it substan- 
tially smaller and lighter than the 
Fiesta—a mere 1,958 pounds, ready 
to roll. Ford claims that the Ka's tor- 
sional rigidity is higher than the 
Fiesta's, thanks to the egg-shaped 
body shell, and the Ka's handling 
seems to bear this out. Suspension 
consists of struts 
up front, with a 
sturdy triangu- 
lar twist beam 
axle at the rear. 


ENGINE 


Chrysler Kills the 
Two-Stroke 


THE PROMISE of the two-stroke en- 
gine, which fires each piston once 
for every revolution of the crank- 
shaft, is power and light weight 

in a small, simple package. A 
decade ago, direct fuel injection 
promised to conquer the poor emis- 
sions of most two-stroke engines. 
But now Chrysler Corp., a longtime 


Considering supporter of two-stroke engines, 
its diminutive says it has thrown in the towel. 
dimensions— Chrysler had been working on a 
142.5 inches compact, three-cylinder two-stroke 
long, 64.2 inches engine that uses a belt-driven blower 
wide, and 53.9 to "scavenge" the cylinder. A drive 


inches tall— 
the Ka's roomi- 
ness is another 
pleasant sur- 
prise. There's 
ample space up 
front, and with 
a little cooperation, four adults can 
ride in reasonable comfort for short 
trips. Power is supplied by Ford's 
].3-liter, Endura-E four-cylinder en- 
gine, an overhead-valve design that 
delivers 60 horsepower at 5,500 rpm. 
That's not much muscle. It takes 
a leisurely 14.5 seconds to reach 60 
mph. But the Ka's five-speed manual 
transmission delivers respectable ac- 
celeration in urban driving, and a 
combined European fuel economy 
rating the equivalent of 48 mpg. 
Could a Ford Ka be in your fu- 
ture? Given the high cost of bring- 
ing the car into line 
with U.S. safety 
standards, Ford is 
ambivalent about KS 
a U.S. landing. Th 


in a prototype vehicle revealed a 
flexible, responsive engine that could 
easily be accepted by today’s dri- 
ving public. But future emission re- 
quirements, particularly the low NOx 
demands of next-generation U.S. 
standards, make it difficult to build 
a successful two-stroke engine with- 
out a way of continuously treating 
the NOx in the exhaust, according 
to Chrysler. And a lean-burning cat- 
alyst doesn't seem on the horizon. 
As a result, its basic direct-in- 
jection technology, including a 
high-pressure fuel-injection system 
and fuel pump, will be incorporated 
into a new program looking at four- 
stroke, direct-injection technology. 
Direct injection promises extremely 
high fuel economy. While Chrysler 
says its two-stroke work gained it 
some 18 months in the race to 
build a direct-injection four- 
s» Stroke engine, the company 
! ehind Toy- 
ota, which 


recently 
Ford will test unveiled 
U.S. reaction to such an 
the Ka on the engine in 
1997 auto show mL. 2 Japan.— D. M. 
circuit and it will [2 m | bates 


make the decision af- 
terwards.— Tony Swan 


two-stroke is light 
and compact. 


$^ 
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NAVIGATION 


SYSTEMS 


One More Time 
Around the Block 


CAR NAVIGATION systems may still 
be costly solutions in search of real- 
world problems, but that hasn't kept 
automakers and electronics compa- 
nies from trying harder. 

Two more big names, BMW and 
Nissan, recently debuted car nav- 
igation systems that feature two very 
different approaches to electronic 
mapping. BMW’s On-Board Nav- 
igation System, now available in 
the United States on 5 and 7 series 
models, uses the same factory-in- 
stalled Philips system the company 
has been selling in Europe for more 
than a year. Along with the usual 
route plotting, which draws map data 
from a CD-ROM reader in the trunk 
and location data from dead-reckon- 
ing sensors and a GPS satellite re- 
ceiver, the system's in-dash display 
can show controls for the car's stereo, 
cellular phone, and onboard com- 
puter. In a test drive, the system did 
a good job of locating preset hotel 
and restaurant destinations, though 
it was sometimes late with its audi- 
ble instructions to turn left or right. 
Often, I had either made the turn 
or exit already, or had driven past it. 

Nissan's BirdView system, which 
is available only on certain vehicles in 
Japan, offers a different look ahead. 
The system establishes a focal point 
that is about 350 meters above the 
car, and about one kilometer behind 
it. It then shows the map as if it were 
viewed from that spot, looking ahead 
about seven kilometers and down- 
ward at a 16-degree angle. (You can 
choose four higher altitudes that 
provide longer views as well.) 

The net effect is a bird's-eye 
view that displays major landmarks 
such as bridges and tall buildings 
with 3-D icons—a far more realistic- 
looking representation. No word 
yet when BirdView will fly in the 
States.— Chris O'Malley 
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THE PHRASE “minivan excite- = Wu UT | 


ment" need not be an oxy- 
moron—or at least so the 
designers at Pontiac believe. 
They hope the company's 
Trans Sport Montana package 
will satisfy the car buyer who 
really wants a sport-utility 
vehicle but needs a minivan 
for its balance of passenger 
and cargo room. 

To bridge the gap between 
these two vehicle types, the 
Montana and some other 
Trans Sport models offer such 
styling cues as a grille that 
gives the minivan a more 
trucklike appearance than its 
competitors, and a two-tone 
exterior. Functionally, the 
Trans Sport is by no means a sport- 
utility vehicle: It lacks four-wheel 
drive and high ground clearance. But 
the special Montana package success- 
fully emulates the rugged look, and 
women in dresses and skirts won't 
have to hoist their hems before step- 
ping aboard. The Montana package 
also includes sporty tires for enhanced 
performance in rain and snow. 

Inside, the Trans Sport is all mini- 
van. Amenities include a driver's seat 
that folds forward to stow carry-on 
items, flip-and-fold rear seats that are 
easily removable, and as many as 17 
cupholders. The Trans Sport's frame 
has been stiffened, and an improved 
suspension provided a comfortable 
ride over potholed back roads 
in the Montana's 


The Trans Sport combines utility and spaciousness. 


namesake state. Despite the absence 
of posted speed limits on many high- 
ways there, the 3.4-liter V6 engine, de- 
livering 180 horsepower, had no trouble 
keeping up with traffic. 

The Trans Sport's sister GM minivans, 
the Chevrolet Venture and Oldsmobile 
Silhouette [Nov. '96], are mechanically 
similar. But only Pontiac offers the 
two-tone exterior, an eight-passenger 
seating option, and the special tires of 
the Montana package. 

Prices for the Trans Sport start at 
$21,049. The vehicle comes in regular 
and extended lengths, with dual slid- 
ing doors available for the longer ver- 
sion. The Montana package is an $854 
option.—Dawn Stover 
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Russian astronomers fold super-power 
reflecting scope into 7% inches! 


The world’s most powerful telescopes use giant reflecting mirrors to 
fold the light path, so they can range billions of miles to the very edges of 
the universe. Astonishing new Cat-Scope not only miniaturizes these 
celestial explorers, but folds the light path twice. You enjoy the power of 


cannon-sized scopes nght in the palm of your hand! 


Enormous 20x magnification and superb low-light performance. 
Study rock formations on the moon, or read lips a ball field away. 
Oversized objective lens and precision-coated lens system give you 


hairline definition, Focus from infinity to as close as 10 yards! 


Rubber 


armor-coating takes the abuse and moisture that lesser scopes can t. 
Boating, nature study, astronomy, hiking, concerts, or sports events — the 
release of top-secret space-race technology now gives you unequalled 


observation and surveillance power. At a fraction of its true value. 


Dual-Reflecting Armored 20x Cat Scope, #BC-500 $89.95 


= (" 


Wetabs just 13.605. Measures 7^ 


Take back control of your telephone. 

Tele-Screen™ Phone Protector eliminates 
unwanted calls. Harassing calls, sales calls, 
any call vou wish. Incoming calls are 
greeted bv a voice prompt: “Thank you for 
calling. Please enter the four-digit pass-code.” 
Your phone rings only if the caller enters the 
correct code. Voice prompt repeats and if 
no code is entered, the caller is automatically 
disconnected! Use the keypad to change the 
code, or de-activate the unit. Also secures 
fax and modem lines! 


Tele-Screen™ #TS-300 $44.95 


x24", Complete with lifetime warranty. 
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Installs easter than an answering machine, with its own AC power pack. Rings once 


to let you know it’s working. Lets un-Telescreened extensions still ring. 


own backyard. 


no-risk guarantee. 


| Whisper 2000 Sound 


Hear the teeming rainforest of your 


The sound amplifier vou may 
have read about. Whisper 
2000 captures even far- 
away sounds, 
delivers them to vou, 
crisply and clearly. 
Great for nature studv, 
security, even watching 
TV. Built-in volume 
lets vou adjust for 
sensitivity. Complete 
with ear- phones and our 


and 


Booster #W-2000 $18.95 


The Grundig Rolttemit 
From German engineers, the 
Porsche Turbo of electronic 
shavers. 

This is the world’s best, bar nones 
Click the switch - no whine, noe vib 
Just the low purr of a powerful ng Ine 
vou shave vou'll experience somet 
totally new: 

A two-day growth melts away ‘ith m | 
pull, no scrape, no ci tort. This total ‘ae I 


effortless shave is brought to you by he | T 
world's first combined horizontal and TRIN zd 
cutting system. The ultra-tech honeycomb 
cutter hides in an astonis ung 40-mmcron 
thin platinum-coated screen. Your skin is 
protected at every angle, yet whiskers seem 
to be forever gone. 

Use it corded or cordless. New hybrid batteries charge fast, 
plus have longer life for on-the-road shaves. LCD shows power 
reservoir. Trimmer even slides out for mustaches or sideburns. 
Jake one out for a test shave. Your old shaver will begin to look 
like a rusty trowel. 


E The Grundig Roltronic Shaver, #GR-2010 $259.95 


Complete with mirrored travel case, for on-the-run shaves. Look your best anywhere 


Extra! Extra! Lindbergh 
flies NY to Paris in 33 Bir 
hours! Crowds roar! TL eT zn 
Own the radio that guided a T 
true American hero on his record version. 
breaking solo flight. Updated with 
powertul digital sound, and a side- 
port cassette deck. Flip the toggle 
switches. Tubes come to life with 
an amber glow. Turn off your 
room lights and tune in your 
favorite music or news, AM or 
FM, on the lighted main dial. Or 
slip in a cassette. Authentic re- 
creation also has individual 
volume/tone knobs, swiveling 
oval-coil antenna, and bottom drawer stash, just like 
the original! Real wooden case is beautifully polished. 
powered, Lifetime warranty. 


E The Spirit of St. Louis Wireless Valve Radio, #1927-R $99.95 


AC 


Drive a 13mph Abrams tank. 

A combat-tested dynamo. Now vou take the controls. Husky 1/20th scale version grinds 
over impossible terrain, fords streams, even claws its way up 45° slopes! 2-channel dual-stick 
remote operates left/right treads individually — spin 360° instantly! Speeds up to 13 mph, 4x 
faster than a quick walk! : 

Electric engine roars 8 to Real MLA 3 Kip trous mel iE 

10 minutes before you — "a" Rare 
even need to recharge. Scale 
Rotate the turret, elevate 
the gun and send one up 
vour neighbor's driveway! 
Complete with controls, 
battery pack, and 
recharger, all ready to roll! 
8i Abrams MIAT 

Radio Controlled 

Battle Tank, 

#10775 = 95. 


App 13" x 


Aras, standing water, 
eren up 45° inclines! 


Affe. 


Cri ] 3s ph! 


Satisfaction Guaranteed or Your Money Back. 
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EDGE Have you ever gone The Sword of the Dragon. 


NIGHTHAWK target shooting with a To the Samurai, the sword was more than a weapon. It was power, 
PISTOL CROSSBOW crossbow? Slide a steel- justice, and the steel bridge to place in the emperor's heaven. 
tipped bolt into Now reach back over a thousand years. The Dragon 
position, take aim, and Swords. A fusion of tempered 440 stainless steel — and 
pull the trigger! A 100 intricately carved faux-ivory. Over 42" of hand-crafted 
mph thrill, especially beauty. Perfectly balanced. Touch the wave-trosted 


when you hit the blade. The brass guard. Complete with the black 
target dead-on. lacquered scabbard, and a lifetime warranty. 
Includes the die-cast E The Sword of the 
alloy 40lb. draw #$D500 $159.95 
Nighthawk, bow 
4 string, and 5 bolt E Matching 30" Dragon Sword 
z arrows. Test fire #SD600 $119.95 


VOLITS today. 


E Nighthawk Pistol Crossbow #1066 $99.95 
E 12-pack extra PVC/steel bolt-arrows. #1066-12 $4.95 
E Daisy Electronic Red-Dot Point Scope #7809DZ $18.95 


Cyclone-power coin bank sorts, 
counts, and wraps - all with 
see-through action! 

Drop a cascade of coins down the 
chute. Click the switch. Watch as 
pennies, nickels, dimes, and quarters 
whirl, spin and fall neatly into their 
proper channels — and right into the 
waiting coin wrappers! Built-in coin 
vault stores excess, lets vou know 
anytime how much you've saved. 
Runs on 2 “C” batteries, not included. 
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I 1 z | Command your TY with 
the next generation in 


universal remotes. 
Set your Phaser to TV, 


A blast to watch, and a fun way to save. VCR, or even cable, Press a button. With Star Trek sound effects, vou 
E Easy-Money™ Turbo Coin change channels, volume, mute or power up. As you key in each 

Machine, #EZM-20 $99.95 command, the Phaser fires with a deep ruby glow. Now go where no 
Complete with starter pack of coin wrappers. remote has gone before. From the on-going mission, direct to you. App. 


9". Compatible with all major components and brands. Want to try one 
risk-free? Call now and make it so. 
E Star-Trek Next Generation, Type Il Phaser Remote #2378 $39.95 


E Easy-Money Optional AC 
Adaptor, #EZ-A $9.95 


Don’t curse useless matches and cheap lighters. Humane self-defense. 
Get guaranteed fire, indoors or out! Put the power of lightning in the 
Anywhere. Anytime. Just click the ball-switch of the new Silver palm of your hand. 


Click the switch. A four second touch will 
fold a raging bull like a wet noodle, with no 
permanent damage! Effects wear off in 3-5 
minutes. You have time to get help or get 
away. Newest versions pack mega-volts into 
pocket size protection! 


Streak Pencil Torch. Instantly you control a reaching 
pin-point blue-hot flame — over 2,500, twice that of 
ordinary torches! Bend glass, solder electronics, 
braze plumbing, cut rope like a laser beam, or start a 
campfire in a monsoon. Only 6" long, with a 30 
minute fuel reservoir. Fully adjustable. Includes 


l " stand for two-way hands-free use. E 7" Security-Plus 200,000v Stun Gun 
E E Silver Streak Electronic Pencil Torch #J200V $59.95 
TAMA. VOR l 
E eang 00005 125.95 208 E 5" Security-Plus 100,000v Stun Gun 
or up-right for Electronic ignition — no flints or strikers! Pocket size. j oO #)100V $34.95 
| Any Jou. Hobbies * Electronics + Outdoors + Plumbing | Detachable Check vour local and state laws 
Wood Burning * First Aid + Survival Safety Cap before ordering. 
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TOOLS, GIFTS, & HI-TECH ACTION GEAR 
For Instant Federal Express Delivery, Call Toll-Free qM TEC, 
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P edge = 800- 32- 6 Zeta, S 
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t AI 
cp TOR pre 24 Hour Credit Card Order Hotline CARS < 
CANST or send check/money order to: 


The Edge Company * P.O. Box 826- PS0197 © Brattleboro, VT 05302 


Add $6.00 FedEx shipping and insurance per item, $9.00 each additional item. 
Every item you buy is backed up by our iron-clad, no-risk guarantee. You will be completely satisfied or your money back. 
The Edge Catalog — over 80 blazing color pages of the hottest gifts, tools, and unique stuff in the world. Now for a limited time, send $3.00 and get 
a special 2 year subscription — 12 issues! 
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| 200M Hz Pentium processor, 32MB 
| of memory, an 8X CD-ROM drive, 
! anda 17-inch monitor, the Infinia 

; 7200 lists for $3,548, for example. 

| Canon's newest Innova Media MT 
l 
[ 
[ 
[ 
| 
| 
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[JOMPUTERS & FJOFTWARE 


EDITED BY CHRIS O'MALLEY 


models add several new wrinkles, in- 
cluding a 12X CD-ROM drive and a 
100MB Zip drive. With a Pentium/ 
200 chip and 32MB of memory, the 
Innova Media MT retails for $3,299. 
Less costly versions of both ma- 
chines are available. 
These desktop models fol- 


Japanese electronics firms. Toshiba's 
new Infinia line integrates radio and 
television tuners into a bold, ebony 
design that is as stylish as it is power- 
ful. It's not cheap, however. With a 


The Japanese Invasion 


FOR TWO decades, Japanese com- 
panies have watched from the 
sidelines while Ameri- 
can powerhouses such 


as Apple, Compaq, low Sony's entry into the field 
and IBM created with its PCV-70 and PCV-90 
the desktop PCs entries, both of which feature 


that fed the U.5. 
consumer's ap- 
petite for home 
and business 
computing. Not 
any more. 


The high- 


top-notch audio and video. 
NEC recently merged its PC 
operations with Packard Bell 
as well, and is selling desktops 
under the Packard Bell NEC 
brand. A number of other 
Japanese giants, including 
quality audio and Matsushita (Panasonic) 
video capabilities of | c : | and Sharp, plan to 
today's multimedia | - od ees. ENT sell desktop PCs 
PCs play into the ES uuum RF VERTS in the United 
strengths of many States sometime 


Toshiba woos you with a PC in 1997.—C.O. 


that's part radio and TV. 
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Web to You fers a similar ser- T7 ta AER 
Headline News - | 


vice called After 
REMEMBER WAY BACK in the early and Dark Online, which 
mid-1990s, when you had to take the can be used with 
initiative and dial up the Internet to its popular After 


Bosnia 
[08/12/86 12:52PM] (AFP) WASHI 
Thursday authorized loans of 90 million? 


get your e-mail, news, and sports Dark screen saver. to help rebuild government institutions and ree 
z : banking sector. The loans from the bank's Intermate 
scores? How quaint. Both services are Development Agency, used to help the poorest countries 
š š i á include 20 million dollars from thiet 
Our kids may never know such in- free, paid for by just ahead of the plani lb] ! 
convenience. A variety of automatic- advertising. en MAY TETUR 
feed or "webcasting" services for Now, Global Village has taken the 
PCs—which bring the data to you, concept a step further with its News- PERSO RRGROr OOH E ee 
: T rem ; whether you have a modem or not. 
rather than forcing you to go get it— — Catcher ($149), a pyramid-like wire- 
have emerged. First, there was Point- less paging receiver that sits next to The battle to bring the Web to you 
cast, a screen saver that uses idle your PC and enables you to get simi- has just begun, however. Microsoft 
computer time to automatically dial lar bulletins, plus alerts that you've and Netscape are each adding web- 
up the company's Internet server and received new e-mail, without dialing casting features to new versions of 
retrieve whatever mix of news, scores, X into the Internet at all. The service is their Web browsers, for example, and 
stock quotes, and weather informa- run by AirMedia Live and costs from Intel and NBC are still refining their 
tion you specify. Berkeley Systems of- — $2 to $10 per month. "intercasting" system.—C. 0. 
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| WEB WATCH 


Our monthly Web filter 
(Addresses preceded by http://) 


Ba. 


www.looksmart.com EE 
Reader's Digest quide to Web sites. Dom 
www.ablteam.com/usaf/rockwell/ hot, 

A peek at air-defense systems. science 


series. 


I Do 0 
| 


www.psrc.usm.edu/polyclass/ 
macrogalleria.html 

What polymers mean to you. 
www.nap.edu 

Full text versions of science, tech- 
nology, and health books. 


www.modified.demon.co.uk 
A cyberdigest of sci-tech. 


www.lighting.philips.com/howto/ 
Lighting for every room and occasion. 


POS Mars Eig The Learning Channel 
www-pdsimage.wr.usgs.gov/PDS 
/public/mapmaker/mapmkr.htm 
For the armchair astronaut. l TIT 
JAS Beethoven was only 5'4: 
www.inch.com/~dna/ 

James Bona-style gear. 


www.nukem.com/ 
Nuclear cleanup technology. 


www. psy.jhu.edu/~shackles/ 
song.post.html 

Can you tell the warble of a bluebird 
from that of a cardinal? 


www.ott.doe.gov/ 
Advanced transportation updates. 


It may be small. But the Bose® Acoustic Wave® music system is definitely an 
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www.hq.nasa.gov/office/oss/ remote control, and our patented acoustic waveguide speaker technology. And it 


origins/Origins.html produces a rich, natural sound quality comparable to audio systems costing 
They seek the dawn of the universe. thousands of dollars. We know that's hard to believe. So we're ready to prove it. 


Call or write now for our complimentary guide to this award-winning system. 


mer Information Centei : aia ! i 
Because, like the system itself, it's only available directly from Bose. 


www.pueblo.gsa.gov 
Those helpful little pamphlets. Call today. 1-800-898-BOSE, ext. A359. 
—Suzanne Kantra Kirschner MtJMaMs. ( i 
Name (Please Print! Dayrime Telephone Evening Telephone 
Address 


P = =< x — MORE 


Or mail to: Bose l Cr porticu, Dept CDD.A359, The Mounrain, Framingham, MA 01701-9163, Better sound through research 
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Playing Mind Games 


IT SOUNDS like 
the information- 
age equivalent 
of a parlor trick: 
controlling a 
computer with 
nothing but your 
thoughts. No key- 
board, no mouse, 
no remote, no kidding. But it isn't 

a trick. It's real —well, kinda. It's a 
"thought-processing" 
product called Mind- 
Drive, from a com- 
pany called Other 
9096 Technologies, of 
Sausalito, California, 
and it could, well, 
change your mind 
about how we commu- 
nicate with machines. 


BY GINA SMITH 


MindDrive consists 
of a remote control-like 
device that plugs into 
your PC's serial port, a 
fingertip skin sensor, 
and a DOS software 
program (remarkably be- 
hind the times for such a 
forward-thinking product). 
The sensor measures galvanic 
skin responses (GSR) like tempera- 
ture, heart rate, and electrical im- 
pulses, and then relays this 
information to your PC via the con- 
trol box. The software, in turn, in- 
terprets these signals as commands. 

A penny for your thoughts? Well, 
it'll run you a bit more than that. 
The product costs about $140 (more 
with additional software). But that's 
a very reasonable price when you 
consider all that went into it. 

The company says it has worked 
for eight years on correlating combi- 
nations of some 80 skin responses 
with thoughts such as "left" and “up.” 
And to what end? Playing games— 
at least for now. There's Mind 
Bowling, Mind Skiing, even Mind 
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Pinball. It takes some practice, but 
I found the system actually does 
seem to work, at least intermittently. 
Sure, the games are extraordinarily 
crude, and you'll probably feel the 
urge to revert to your proven 10 per- 
cent and find the nearest mouse or 
keyboard. But hey, it's a beginning. 
And that's the larger point that's 
easy to miss here. MindDrive may 
be gimmicky, but mind control is 
not a gimmick—or new. The U.S. 
government-— secretly at first, then 
publicly—has been working for years 
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on building fighter planes that can 
respond to the brain waves of pilots. 
(If you saw the movie Firefox, with 
Clint Eastwood, you get the idea.) 
Though the government officially 
says it quit funding the effort once 
the Cold War ended, it’s hard to imag- 
ine that the military has completely 
sworn off such an intriguing idea. 
Experts say it will likely be 
decades before scientists find a way 
to use brain waves to control objects 
consistently and accurately, but in- 
expensive GSR technology holds 
enormous promise in the short term. 


Health care organizations are re- 
portedly evaluating the technology 
to help quadriplegics more easily 
control their electronic wheelchairs, 
and to help amputees control artifi- 
cial limbs. Educators are testing 
GSR in labs to see how it could as- 
sist in the classroom. Imagine an 
educational program that monitored 
a child's attention span and focus. 
If the child wasn't adequately at- 
tuned to a certain lesson, the soft- 
ware might refuse to let the child 
move onto the next level. 

Naturally, all this talk of thought- 
reading and attention-monitoring is 
bound to put ideas into the heads of 
people who support reading their 

employees' e-mail, random 
drug testing, and surprise 
call monitoring—which may 
not be very appealing 
prospects to many civil lib- 
ertarians. Then again, as I 
sit here on a cross-country 
flight, a GSR device hooked up 
to an aircraft controller or a pilot 
sounds like a pretty decent idea. If 
the pilot’s getting tired, shouldn’t 
someone know? 

Products like MindDrive may 
not be real solutions for a long time 
to come. But they will be tangible, 
visible, commercial, and imagina- 
tion-capturing examples of a tech- 
nology that will surely influence 
—and with any luck, improve the 
quality of—our lives, or perhaps our 
children’s lives. And whatever your 
opinion of MindDrive, that’s a 
good thing. 

So keep your keyboard, keep 
your mouse, and keep your joystick. 
And keep an open mind, as it were, 
about thought processing. Why, I 
can almost sense your feedback.... 


Gina Smith is the technology corre- 
spondent for “Good Morning Amer- 
ica,” and is co-host of The Discovery 
Channel’s “Cyberlife.” Send com- 


ments to PSLetters@aol.com 
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HANDS ON 


Smithsonian on Tour 


BRITISH SCIENTIST James Smith- 
son (1765-1829) richly endowed the 
Smithsonian Institution for "increas- 
ing and diffusing knowledge among 
men." Perhaps the Smithsonian has 
done its job too well. With some 140 
million items distributed among nu- 
merous branches, it would be a life's 
work to view its vast holdings. 
Fortunately, you can get a satis- 
fying overview with a new CD-ROM 
called 150 Years of America's Smith- 
sonian, from Macmillan Digital USA. 


The $40 disc coincides with the trav- 


Walking the Smithsonian is easier on disc. 
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eling anniversary exhibition touring 
the United States through 1997. As 


does the tour, the CD uses timelines, 


photos, graphics, archival sound 
recordings, and movie footage to 


enliven and elaborate on its subjects. 


The exhibit on Thomas Edison and 
his lightbulb, for example, is sup- 
plemented by a recording of a 1908 


speech—originally delivered on pho- 


nograph records. Likewise, you'll 
hear jazz great Dizzy Gillespie play 
his trademark trumpet with the up- 


turned bell. As artifacts go, Muham- 


med Ali's boxing gloves might seem 
trite—but not the footage of a 1964 
interview in which the former Cas- 
sius Marcellus Clay explains his 
conversion to Islam. 

A 12-minute “tour” gives a nar- 
rated overview of the art, history, 
and technology sections, or you 
can “walk” each wing at your 
leisure. There’s no bookmark fea- 
ture to keep your place, but then, 
this is a hard one to walk away 


from.—Stephen A. Booth 


Cyber-Chemistry 


I WAS HOLDING a beaker full of un- 
stable chemicals when I realized how 
glad I was to be performing my ex- 
periments on a computer screen and 
not in real life. That's the beauty of 
Corel's ChemLab CD-ROM for Windows 
PCs. You have the luxury of making 
mistakes while you learn. 

The CD portrays a virtual lab with 
both pre-set experiments and the 
ability to create your own. Within 
the lab, you've got 30 chemicals, all 
sorts of tools (a pH meter and Geiger 
counter, for instance), and a com- 
plete online chemistry textbook at 
your disposal. You can tinker with 
acids, bases, evaporation, enzymes, 
radioactivity, and kinetics, among 
other activities. The program also 


: o1 LE] 97 


has a nifty 3-D molecule viewer, and 
a gas lab that can teach you about 


the four variables of gas (tempera- 


ture, pressure, volume, and quan- 
tity). There's even an interactive 
Periodic Table of Elements. 

ChemLab (about $60) is an ap- 
pealing mix of serious information 
and fun, with enough options to 
stimulate those with a serious inter- 
est in chemistry as well as those who 
merely want to play around. Besides 
experiments, there are video clips, 
animations, quiz games, and other 
diversions. There's no age recommen- 
dation, but 10 to 16 seems safe . 

Sure, you lose some of the touch- 
and-smell realism of a Mr. Wizard 
kit, but for computer-literate kids 
and safety-minded parents, it's not 
a bad tradeoff.—Jon Pepper 
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Siren. 


* Sereams 
“Help!” so loud 
you'll think it'll 
break glass, 


Trigger a disorienting strobe-light amd an 
ear-crushing 120db siren. Plus a voice alarm 
that screams “Help!” 

Or rip-off the velcro-attached Formula 7 
Pepper Spray. One dose between the eyes, 
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while you get away. 

Alarm even incorporates vibration 
technology. Protect file cabinets, briefcases, 
and pocketbooks. Built-in clip for belt, pack, 
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E Fortress Defense System, #F-700 $19.95 
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The D is CUN with a built-in alarm, 
and a brilliant halogen emergency light! 
Triple defense in one fist-sized package. Unlike 
regular stun-guns, Triad's pulse-volt coils pack a 
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A tether unwinds to 
lower the lander, and 
three small rockets 
fire to slow the de- 
scent speed to virtu- 
ally zero at about 65 
feet off the ground. 


Glant airbags inflate, 
the tether is cut, and 
Pathfinder falls to the 
| ground, bouncing 
about a dozen times. 


| Patches peel away to Type: lander AFTER HITTING the martian 
deflate the airbags: E and rover 
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speed of more than 16,000 


Launch: 
December 


celerate, then deploy a set of 


July 4, 1997 The airbag landing system re- 
Cost: 

$171 million 
(lander), $25 
million (rover) 


must be carried aboard the 
spacecraft, making it lighter 
and cheaper to launch. 


VIEXPUSTTEUISTHBTTUPT y | 
Haal osar uI. ^W j 
IL IS TESGNE OMOLE | ! 

udos. Tus tute> olds 


a I not. Le Jandertoidout- 
xim Wart, opening ike, 
Ju Jetis ols HOWE 
TE ld de e T P m g] 


"Ae 


d X 1 p x 
oh ee, 


Er JE" AV oe tk oe 2d Ti ^ ig 
: a EA tug d oa : L5 Á rus -. v T £ i 


i ELT. LES aes Er 
A Rt. rates W e NOVEL Peed aad E 
gio s Pani wil ie "neu rix Eu 


A heat-resistant “aero- | 
uw shell" protects Path- 
finder as it plummets i 
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atmosphere at a bone-crushing 


mph, Pathfinder will use a para- 
1996 chute and small rockets to de- 


Arrival: giant airbags to cushion its fall. 


duces the amount of fuel that 
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BY THE TIME YOU read this, three spacecraft 
should be speeding toward Mars, part of an ar- 
mada that will invade our celestial neighbor in 
the coming decade. These missions may answer 
the question given new prominence this past 
year: Does life exist on Mars? 


Story and illustrations 
by Michael Carroll 


The first spacecraft to arrive will be Mars 
Pathfinder, on July 4. Its landing will be, liter- 
ally, out of this world. Pathfinder will plow into 


the martian atmosphere at a speed of more than 16,000 
mph, slow down with the help of a parachute and small 
rockets, and then land in a heap of giant airbags that will 
bounce up to 40 feet high after colliding with the 
ground, and bounce and bounce again before coming to 
rest. Finally, the airbags will deflate, and the lander will 
open like a flower. Crawling out like a honeybee will 
come a little rover that will set off to explore the planet, 
ending one remarkable journey and beginning another. 
The rover, named Sojourner, will be the first of its kind 
to tour Mars. But Pathfinder and the other spacecraft 
now headed for our neighboring planet are not the first 


probes sent there. The United States dispatched Mariner 
spacecraft to fly by Mars between 1964 and 1971, and 
Viking spacecraft to land there in 1976. The Russians have 
also sent orbiters and landers to Mars. But it has been 
more than two decades since the last probe successfully 
landed on Mars. And scientists now have a new reason to 
return to the red planet: putative evidence of fossilized or- 
ganisms found in martian meteorites that have fallen to 
Earth. After the initial discovery last August, British scien- 
tists announced in November that they, too, had uncov- 
ered signs of life, in a much younger meteorite. 

Was there once life on Mars? Could microorganisms 
still be lurking there, deep below the surface? These are 
among the questions that scientists hope to answer with a 
new series of Mars missions: 

e Mars Pathfinder, launched this past December, will 
photograph the martian surface, monitor the planet's cli- 
mate, and deploy a microrover. 

e Mars Global Surveyor, launched in November, will 
begin orbiting Mars this coming September. Six instru- 
ments attached to the orbiter will study the planet's sur- 
face, atmosphere, and gravitational and magnetic fields. 

e Mars '96, a Russian-led mission launched in Novem- 
ber, will reach Mars in December of this year— delivering 
a small orbiter, two landers, and two missilelike devices 
that will penetrate the planet's surface. 

* Planet B, a Japanese orbiter to be launched in 1998, 
will study the upper atmosphere of Mars. 

Beginning with Pathfinder and Global Surveyor, NASA 
plans to send a pair of spacecraft to Mars every 26 months, 
during the launch window when Mars and Earth are most 
closely aligned. The plans call for a total of 10 spacecraft, 
with lander/orbiter duos to be launched in 1996, 1998, 
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The Sojourner micro- 
rover drives down a 
ramp that rolls out 
like a carpet from 
one petal of the lan- 
der. Sojourner heads 
off to explore Mars. 


Wide-angle 


Type: orbiter 


Launch: 
November 7, 
1996 


Arrival: 
September 
11, 1997 


Wide-angle 


baffle Secondary support Cost: — 
miror assembly ZERAN. 


-—— Digital 
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Narrow- 
s angle 

Light Primary radiator 
shield mirror 


Surveyor's imaging system contains wide-angle and narrow-angle 
cameras. A radiator heats the primary mirror to change its focus. 


2001, 2005, and 2005. The later missions may even include 
a return vehicle that would bring rock samples back to 
Earth, or a joint Russian-American venture. The Mars '96 
and Planet B missions bring to at least 12 the number of 
probes headed for Mars in the next decade. 

Why all the activity? The fact that humans can send 
robots to Mars does not make it incumbent upon us to do 
so. But there are good reasons to explore our cosmic neigh- 
bor. Despite its hostile environment, Mars is the most 
Earthlike planet in our solar system. Although tempera- 
tures on Mars plunge below -200°F, its frozen deserts ap- 


Type: orbiter 
and rover 


Launch: 
2001 


=s Arrival: to be 

del determined 
Cost: 
unknown 


MARS GLOBAL Surveyor will 
map the entire surface of Mars, 
using instruments originally built 
for the failed Mars Observer 
mission. The six main instru- 
ments include a camera with no 
moving parts. To focus the cam- 
era, its primary mirror is ex- 
panded or contracted by turning | 
heaters on or off. The camera 
will be able to see objects as 
small as three feet in diameter. 


pear to have once been much warmer and 
wetter. Mars has seasonal and geologic climate 
cycles that could provide clues about climate 
change here on Earth. And for all its des- 
olation, Mars holds the greatest possibility 
for life, either in the form of ancient fossils, 
or perhaps even current life residing in 
microbial communities under the surface. 

The Viking landers of 20 years ago 
found no signs of life on Mars. But with 
its little rover, Pathfinder will have a much 
greater reach. And it will do so at a frac- 
tion of the cost. Pathfinder is one of 
NASA's first Discovery missions—a new 
generation of "faster, cheaper, better" plan- 
etary explorers. Its airbag system means 
less fuel is required for landing, which in 
turn means Pathfinder—at about 800 pounds—is light 
enough to be launched on a relatively inexpensive Delta 
II vehicle. That brings Pathfinder's cost to less than one- 
tenth that of a Viking mission. 

Once safely deployed on the surface, Pathfinder will 
begin reporting on martian conditions. À stereoscopic 
camera, built by scientists at the University of Arizona 
and the Max Planck Institute in Germany, will rise up on 
a mast for clear views of the surroundings, and a meteo- 
rology boom on the end of one petal will sense pressure, 
winds, and temperature. NASA even plans to post daily 
martian weather reports on the Internet. 

Photos taken by the lander's camera will help scien- 
tists decide where to send the 22-pound Sojourner rover, 
which is about the size of a microwave oven. A brilliant 
example of miniaturization, the solar-powered microrover 
will carry cameras and a laser navigating system. 

"An operator on Earth will look at the pictures taken 
by the lander's camera and then say, ‘Go over there to 
that rock,” says Donna Shirley, a rover expert at NASA's 
Jet Propulsion Laboratory, which manages the Pathfinder 
mission. The rover will head for the target, automatically 
avoiding any obstacles that the operator couldn't see. 

Shirley says the rover is about as smart as an insect. 
"When bugs come up to an obstacle, they don't sit back 
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A RUSSIAN-American team is 
studying prospects for a joint. 
mission early in the 21st century. 
The exact configuration of the 
mission is still under study, but 
Russia expects to launch a de- | 
scent module containing a large 
rover, called Marsokhod. The 
United States would build the 
cruise stage for the Russian. 
spacecraft, and launch an orbiter LE 
to provide communication links. |: 
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Faced with the prospect of creatine i y 
smaller, cheaper spacecraft that could do Pe | 
nearly all that the massive Mars Obae i p 
had been designed to do, a team at the fe 
Propulsion Laboratory and Lockheed Mar- 
tin resolved to fly as much of the Observer - 


and reason their way around it; they kind of bump into it, 
and then they just keep trying until they get around it. 
That's pretty much what the rover does, except that it 
can feel ahead of itself by using these laser light stripes 
that get laid out on the ground. If the stripes are straight, 
the cameras can see that they're flat and it's nice, even 
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terrain. If the stripes wrinkle, up means it’s a rock, down 
means it’s a hole, and the rover says, ‘Oops, I have to go 

around it.’ Once it doesn’t see the obstacle any more, it 

returns to its original course and heads for the target.” 

If an obstacle is small enough, Sojourner will simply 
climb over it: The rover can climb rocks twice as high as 
its wheel diameter. "That's like driving your car over your 
kitchen table,” says project scientist Matthew Golombek. 

For each day of Sojourner’s weeklong primary mission, 
operators on Earth will command the rover to travel to an 
interesting site. At the end of the day, the rover will back 
up to a rock and place an instrument called an alpha pro- 
ton X-ray spectrometer against it. By morning, the instru- 
ment will have analyzed the composition of the rock in 


detail. Golombek calls the microrover “a two-foot geologist.” 


Mission managers chose a landing site that should 
provide a variety of interesting rocks. It’s at the mouth of 
an ancient flood channel called Ares Vallis. Because of 
the channel’s size—a mile deep and 60 miles wide—sci- 
entists estimate that the equivalent of all the water in the 
Great Lakes once poured through Ares Vallis in only two 
weeks. “The idea was that it [the flood channel] drained a 
large section of the surface of Mars down into this one 
area, and we’re hoping that it dumped rocks and other 
material from a large number of geologic regions,” says 
project manager Anthony Spear. If so, that could help 
scientists piece together martian geologic history. 

But scientists aren’t sure exactly what they’ll find at 
the landing site. That’s because existing photos of Mars 
show only the largest surface features clearly. That will 
change with the arrival of Mars Global Surveyor this fall. 
Surveyor, which will map the entire surface of the planet, 
may even be able to see the Viking and Pathfinder landers. 

NASA originally had no plans to send an orbiting 
spacecraft to accompany Pathfinder. But in 1993, NASA's 
sophisticated Mars Observer, designed to map the entire 
martian globe, was lost before it went into orbit around 
the planet. While engineers suspect an explosion in the 
spacecraft's propulsion system, its disappearance is still 
a mystery. Reeling from the loss, the science community 
was galvanized into proposing a mission that would re- 
cover much of the lost science at a fraction of the cost. 
The Mars Global Surveyor was born, and is to reach 
Mars just weeks after Pathfinder. 
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spare hardware as possible. The main dif- 
ference between the two spacecraft is an 
aerobraking system that will enable Sur- - 
veyor to decelerate and change orbit by 
dipping into the martian upper atmos- 
phere. The aerobraking system takes the 
place of heavy onboard fuel, keeping the 
weight of Surveyor to a scant 2,300 
pounds—light enough to be launched on 
the modestly priced Delta II rocket. 

One instrument inherited from Mars 
Observer is a unique camera system with 
no moving parts. "We use heaters on the 
primary mirror to change its focus," ex- 
plains principal investigator Mike Malin. 
"It's actually better resolution than what 
people use on Earth to make geological 
maps," he says. "They will be spectacular 
views, much like aircraft photos." 

Surveyor will spend an entire martian 


year mapping the planet, about two years in 


Earth time. In addition to the camera, the 


craft will use a laser altimeter to create topo- 
graphical surveys. These images could help 
scientists locate hot springs, ancient lake beds, 
and other places that could be good hunting 


grounds for microbial life. 


Surveyor will also carry a relay system that will 
help route signals from Mars landers back to Earth. 
Among those landers are two surface stations that 


DE 
Type: 
advanced 
concept 


Launch: 
2003 or 2005 


Arrival: to be 
determined 


Cost: 
unknown 
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THE FRENCH space agency is 
building and testing a balloon 
system that will be deployed dur- 
Ing a lander's descent, to chart 
the martian winds and take 
aerial photos. The balloon was 
originally scheduled to fly on a 
Russian mission in 1998. But 
that mission has slipped back to 
2001, and may be scaled back 
further, so the balloon remains 
an advanced concept for now. 
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era will take panoramas on the surface. 
The Russian landers will also carry a magnetometer to 


jan quakes, a small U.S. soil-oxidation experiment, and a 


_ meteorology center to monitor martian weather. 


et E Sen — "The landers, which will use an airbag system simi- 
kara Si - Jar to Pathfinder's, may bounce gently for as long as 
A ; fie ts -— 30 minutes. But the penetrators are at the other end 
UU cof the touchdown spectrum. Looking like high-tech 
| | golf tees, thev will be shot at Mars like cosmic har- 
poons, approaching at a speed of about 220 mph. 
"This speed is required for them to penetrate the 
surface," says Linkin. The instrument-laden 
spears have two payloads, one that buries itself 
as deep as 10 feet in the ground, and another 
that remains on the surface. The surface pack- 
age will sample the soil and weather, while a 
TV camera keeps watch. The subsurface 
package contains thermal detectors and a 
seismometer. Information from the pene- 
trators, as well as from the landers, will be 
uplinked to the Mars '96 orbiter, which 
will study the planet from overhead. 
The next launch opportunity comes 
in 1998, when the United States will 
sent a pair of Surveyors: an orbiter and 
a lander. Both craft will weigh in at just 
one half of what their 1996 predeces- 
sors did. They will fly on Med-Lite 
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ERO ia Type: sample 
| m return with 
lander/launch- 
er and rover 


Wa dac Sous END Launch: 
| Launch from 
Mars: 2007 


$33 Cost: approx. 
$200 million 


AMERICAN and British studies 
of martian meteorites have dis- 
covered hints of ancient micro- 
bial life, sparking interest in 
sending a sample-return mission 
to Mars. MISR, short for Mars 
In-situ-utilization Sample Return, 
would include a spacecraft that 
could make its own fuel on Mars, 
then travel back to Earth with 
rocks and soil to be studied for 
more conclusive signs of life. 


rockets, even smaller and less expensive than Deltas. 

NASA recently announced the landing target for Sur- 
veyor '98: the mysterious martian south pole. The three- 
foot-tall lander will not use Pathfinder technology for 
landing, but instead will use a combination of a para- 
chute and rocket engines, much like the Viking landers 
of the 1970s. "It has more clearance than the Vikings did," 
says Ben Clark, a long-time Mars researcher and engineer 
at Lockheed Martin. "Mars has big rocks, so the new lan- 
der will be high up, like it's on stilts." 

The new pair of Surveyor spacecraft will return infor- 
mation that builds upon the goals of the 1996 missions. 
For example, scientists will be trying to figure out where 
the water on Mars has gone. This information could im- 
prove our understanding of climate change here on Earth. 

Surveyor '98 will carry an advanced scientific payload, 
including an imaging system that will document the sur- 
face from above as the lander descends. After the craft 
has safely landed, a 6.5-foot-long robotic arm will scoop 
up snow and soil for analysis. Soil can be imaged close-up 
by another camera mounted on the arm, enabling re- 
searchers to examine trenches in the soil in great detail. 

Meanwhile, the orbiter will use a wide-angle camera 
to create global weather maps, and a narrow-angle cam- 
era for surface studies. Also onboard will be an improved 
Mars relay. “The Mars Global Surveyor relay only gets 
data from Mars down to Earth, but you can't send a com- 
mand to the landers or the balloons," says Clark. "Start- 
ing with Surveyor '98, the relays will be two-way, for use 
by landers, penetrators, and any other craft on Mars." 

Surveyor will not be traveling to Mars alone. Japan will 
also throw its hat into the ring in 1998, with a mission 
called Planet B. It's an orbiter that will use 11 instru- 
ments to survey a region of Mars that has never been 
closely scrutinized: the upper atmosphere and ionos- 
phere. “Planet B will study the direct interaction of the 
martian upper atmosphere with the solar wind," says 
Koichiro Tsuruda, director of Japan's Research Division 
for Space Physics. One instrument aboard Planet B, a 
low-frequency radar system, may even be able to chart 
unseen water deposits below the surface of the planet. 

Weighing in at less than 2,200 pounds, Planet B will 
be the smallest martian orbiter ever. Its small, Japanese- 
designed launch vehicle is even smaller than the Deltas 
that will launch Surveyor and Pathfinder. 

Russia had also planned to lead a Mars 
mission in 1998, but those plans are threat- 
ened by lack of funds. In November of 1994, 
a delegation of representatives from NASA 
convened in Moscow to discuss a series of 
joint missions that was to begin in 1995. 
Initial plans called for a Russian vehicle to 


Mars Online 


carry a Russian rover, called Mar- 
sokhod, to the surface of the red | 
planet. During the lander's descent, 4 
a French balloon system was to be Å 
deployed to chart the winds and 
take photos. 


But when the NASA delegation WB '; B ', A's D 0 Dp SC l. com 


arrived in Russia, they were in- 
formed that the 1995 Russian bud- 
get would be insufficient to keep the 
Russian-led Mars '98 mission on 
schedule. "The current financial situa- 
tion is very difficult," explains Linkin. "We 
think it more realistic to postpone this mission, 
or to scale it down to either the rover or balloon." 
Although the mission will slip from 1998 to 2001, it is 
being resurrected as the "first fully joint Russian/American 
mission." The Russian Space Agency and NASA recently 
proposed the "Mars Together" mission to Vice President 
Al Gore and Russian Prime Minister Victor Chernomy- 
drin. The historic plan calls for a large Russian rover to be 
launched aboard a Russian booster rocket, cradled within 
a cruise stage built by the United States. For its part, NASA 
would launch an orbiter on a Delta rocket. The U.S. or- 
biter would provide communications links with the Russ- 
ian rover and other surface stations from past missions 
that are still functioning. The Mars Together proposal en- 
ables both countries to launch moderately priced boost- 
ers, with each country responsible for one major vehicle. 
The world's space-faring nations have other long-term 
plans, but they are not yet well-defined. The French space 
agency, CNES, continues to build and test its novel bal- 
loon system for deployment above Mars. Russia and the 
United States chart options for advanced orbiters, while 
Japan and the European Space Agency discuss the possi- 
bilities of more orbiters, landers, and penetrators. 
International cooperation is at an unprecedented level, 
says Louis Friedman, executive director of The Planetary 
Society. "Five years ago, many of us weren't working to- 
gether at all. Now we've got the top-level political support— 
which we used to think we'd never have—and the bottom- 
level technical cooperation, which we thought would be 
difficult." The main challenge ahead, however, is funding. 
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For updates on the Internet 
- ^on Mars missions that have - 
“already been launched, the latest. 7 
news on signs of life found in martian’ OY 
meteorites, and other information about | 
Mars exploration, visit our home page at 


To chat with a Mars expert, sign on 
to America Online at 8:00 p.m. 
à EST on December 26, 1996, 
and enter keyword 
popsci.-.: 


. Despite that limitation, both the Amer- 

*  icans and the Russians are already 

| talking about the possibility of a 

sample-return mission, perhaps as 

_ early as 2005. One low-cost mis- 

- sion under study is a Johnson 

_ Space Center mission called 

| MISR (Mars In-situ-utilization 

| ' Sample Return). In this plan, a 

j rover would be carried aboard the 

F landing vehicle. The rover would col- 
lect samples of martian rock and soil, 

= = and load them into the landing vehicle. The 
rover would travel in loops, each more distant 

and daring, carrying back samples each time. That way, if 

the rover should fail on one of its rounds, the other sam- 

ples would not be lost. The landing craft could also take 

samples, if the rover failed completely. 

MISR (pronounced *miser") could be launched on a 
small, inexpensive booster, because it would arrive at 
Mars unfueled. The vehicle would distill its own fuel 
from the rarefied martian air. Over a period of about 580 
days, the craft would fill its fuel tanks, then launch back 
to Earth with up to 5.5 pounds of samples. 

“It’s evident that the ability to produce fuel stocks on 
Mars is an absolute need for future missions, including 
human ones,” says MISR project manager David Kaplan. 
Plans are already underway to fly a fuel-production proto- 
type aboard a NASA lander in the 2001 launch window, 
perhaps as part of the Mars Together mission. 

Once samples are in hand, they may be studied in an 
orbiting international space station to prevent any 
chance of contaminating Earth. Perhaps then scientists 
will be able to determine, once and for all, the question 
of whether life exists on other worlds. Perhaps then, too, 
we will be able to send humans to a new land. As one 
Japanese space researcher points out, “Mars is the only 
candidate world for human habitation in the future.” 
With the upcoming golden age of Mars exploration, that 
future may be just around the corner. 9 


A RUSSIAN-led mission now on 
its way to Mars includes two 
harpoonlike penetrators that 
will be fired into the planet’s 
surface at high speed. Instru- 
ments on the buried end of 
each penetrator will take tem- 
perature readings and monitor 
earthquake activity. 

[Editor's Note: On Nov. 17, 
Mars '96 failed to break out 
of Earth's orbit and crashed.] 
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ats wave- -— 
skimming hybrid * 
is neither fish-nor fowk 


BECALMED SAILORS ON Rhode Island's Narragansett Bav stare 
open-mouthed as a small, batlike apparition skims by their beam 
at 80 mph, a dozen feet off the water, with a helicopter in hot pur- 
suit. Assuming it's the filming of another James Bond movie, some 
of the-sailors merely look up and wave. 

l'm in the back seat of the strange craft, experiencing the odd ef- 
fect that high speed in close proximity to the water surface has on 
my vision:-a blurred image on the periphery as the waves rush past, 
McCosh and a sharp pe is zs. a at 

me. What grabs my attention are oncoming sail- 
boat masts, navigation buoys, and a harbor tug heading down the 
bay. This is typical Sunday maritime traffic, but it's a bit disconcert- 
ing because I’m riding in an airplane, flying so low that I’m looking 
up at the tops of the masts as they flash past. 

Not exactly an airplane, actually, This is an airplane that never 
quite gets airborne, or maybe a boat that does. It’s the Flarecraft, a 
stubby-winged hybrid that is technically a boat but actually rides on 


a cushion of air created when its wing 
flies close to a flat surface. Really close. 
We crank up to almost 100 mph, 

and now even the distant horizon 
seems to be coming at me in a hurry. 
Gary Dugan, a former Vietnam heli- 
copter pilot, is at the controls in the 
nose of the craft. He's sticking more 
or less to the marked channel. As if we 
need to worry about running aground. 
We can skim over a low sandbar with 
ease. (Lessee...Bond is in the Flare- 
craft, being chased by a cigarette boat, 
and the hit man raises his AK-47 as 
Bond takes the Flarecraft into shallow 
water, and the guy with the AK-47 
doesn't see the sandbar....) 

Then Fm looking up at the under- 
side of the bay bridge as we skim be- 
neath it at warp speed in this air-water 
interface. My stomach takes one more 
twist, and the thought in the back of 
my mind moves up front: What are we 
doing here anyway? 

It's a familiar question to Bill Rus- 
sell, founder and president of Flare- 
craft Corp., who has spent nine years 
developing this latest generation of 
"ground-effect" plane—a craft that 
flies just above the ground (or water), 
where air deflecting off the flat sur- 
face below magnifies lift and reduces 
drag. The race to make a workable 
ground-effect craft is now in its final 
laps. The Russians have demonstrated 
a huge ground-effect craft with trans- 
atlantic potential. Several Australian 
ground-effect craft are also in devel- 
opment. At the leading edge are five 
working Flarecraft prototypes, includ- 
ing the one I rode in during its initial 
sea trial last fall. 

The lure of these "watercraft" is the 


potential for using the world's oceans, 
lakes, and rivers as highways for pas- 
senger and freight service. In African 
nations, for example, a ground-effect 
craft could ply the rivers, making 
rapid travel possible without the con- 
struction of airports, railways, or roads. 
In the Caribbean, ground-effect craft 
could zip back and forth between is- 
lands, or take tourists for rides down 
the beach. Because ground-effect 
craft can't fly at a high enough alti- 
tude to qualify as airplanes, they 
don't have to meet expensive certifi- 
cation requirements, and they are 
cheaper to license and insure. 
Russell's interest in ground-effect 
craft dates back to the days when he 
commuted to New York's Wall Street, 
daydreaming of a way to beat the traf- 
fic by traveling the Hudson River in- 
stead of city streets. That thought 
alone wasn't so far-fetched, since 
high-speed commuting on the Hud- 
son was commonplace even in the 
1920s. Russell's dream, however, was 
a fuel-efficient craft that might com- 
bine the speed of an airplane with 
some of the efficiencies of a boat, 
without interfering with the con- 
trolled air space of New York airports. 
He became attracted to the work 
of German aerodynamicist Alexander 
Lippisch, who had developed a delta- 
winged aircraft that exploited the so- 
called ground effect. Ground effect is 
a phenomenon familiar to pilots tak- 
ing off or landing. At altitudes of half 
a wingspan or less, the wing's proxim- 
ity to the ground slows the air flow 
under the wing. That increases the 
pressure on the bottom of the wing, 
creating more lift. An airplane flying 


completely in ground effect could the- 
oretically move cargo and passengers 
with less fuel than an airplane in 
free flight. But flying a conven- 
tional aircraft so close to the sur- 
face for long distances would be tricky. 

In some ways, the Flarecraft con- 
cept is similar to a hovercraft, which 
uses powered fans to compress the air 
under a hollowed-out underbody, lift- 
ing it a few feet. But a hovercraft 
soaks up high horsepower and is lim- 
ited in forward speed. The Flarecraft 
also differs from a hydrofoil, which 
uses submerged winglets to lift its 
hull out of the water; the Flarecraft 
skims over the water without touch- 
ing it at all. “A ground-effect plane is 
faster and uses less fuel than a hover- 
craft, and is less prone to damage 
from hitting objects in the water than 
a hydrofoil," Russell says. 

He felt the Flarecraft concept 
could lead to a commercially success- 
ful ground-effect craft, and ended 
up founding a company that bought 
the rights to Lippisch's work to fur- 
ther develop it. The early models, 
dubbed “Airfish,” were fabric-winged 
two-seaters, with a hull designed by 
a naval architect. They quickly ran 
into problems with aerodynamic in- 
stability. When a ground-effect craft 
gains altitude, the transition to “nor- 
mal" flight tends to cause an abrupt 
forward shift in the center of lift, 
which in turn causes the nose to 
pitch up, and in some instances can 
dunk the tail in the water. To offset 
this tendency, the Airfish had to be 
redesigned with a high tail and for- 
ward-swept wings. 

More problematic was adequate 


This is an airplane that 


never quite gets airborne; 


or maybe a boat 
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Coast-to-Coast Travel 


GROUND-EFFECT craft may soon be- 
come a familiar sight in the estuaries 
and channels of southeastern Tasma- 
nia. The Tasmanian company Sea Wing 
International is already taking reser- 
vations for demonstrations of its four- 
seat prototype to potential buyers. 

Made of glass-fiber composites 
and powered by twin Perkins diesel 
engines, the $550,000 Sea Wing pro- 
totype is about 38 feet long with a 
32-foot wingspan. The craft is based 
on the German Lippisch design but 
has a patented aerodynamic wing 
that provides greater water surface 
clearance, claims Sea Wing. 

Most would-be buyers are inter- 
ested in scaling up the Sea Wing craft 
to the size of a bus for rapid transport 
in calm tropical and subtropical waters, 


power. The Airfish-3, with a 90-horse- 
power modified motorcycle engine, 
was barely capable of sustained flight. 
Russell tried and eventually discarded 
about 50 engines, ranging from modi- 
fied Volkswagen blocks to motorcycles 
to low-powered aircraft engines. 


Based on the lessons learned with 


the Airfish series, the first Flarecraft 
was constructed in 1994, with a com- 


The four-seat Sea Wing 
prototype will cruise 
about 16 feet above 
the water at speeds up 
to 120 knots. 


says the company's managing 
director, John Leslie. Such a 
craft would carry about 45 pas- 
sengers and cruise at a speed of 
about 100 knots, two to three times 
faster than today's high-speed cata- 
marans. It could carry a payload up to 
half the overall weight of the craft, 
using about half as much fuel as a com- 
parable aircraft, says Leslie. 

"We just happen to be in the right 
place at the time when the world inter- 
est in these craft has hit critical mass," 
he says. "We have a very practical con- 
figuration, which you can load from 
the front or the rear. It's a low-mainte- 
nance design, and it looks good." 

Ground-effect craft draw consider- 
able commercial interest in Australia, 
because of the potential for transport 


in the Land Down Under, where p" 


the bulk of the popula- 

tion is spread along an 

extensive coastline. And 
Australian entrepreneurs are | 
already eyeing a huge potential 
market farther north in Indonesia 


pletely redesigned hull and wing 
made from high-strength, carbon-fiber 
composites. The power source was a 
118-horsepower Subaru automobile 
engine. With a 22-foot wingspan, the 
craft now seated four passengers be- 
hind the pilot, with about as much in- 
terior room as a small aircraft. 

The new composite structure was 
corrosion-proof, solving a problem 


[hat does. 
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and the Philippines. "The airports are 
full, and the port facilities are under- 
utilized," Leslie says. 

In addition to Sea Wing, a consor- 
tium calling itself the Russian Aus- 
tralian Advanced Technology Group 
is trying to drum up interest in import- 
ing Russian experts to work with local 
engineers in adapting Russian ground- 
effect technology for the Australian 
and Southeast Asian market. One of 
the group's initial goals is to develop 
a craft seating about 200 passengers 
to ply the Queensland coastline along 
the Great Barrier Reef between Bris- 
bane and Cairns. 

A third Australian company, the 
Rada Corp., claims to have developed 
a ground-effect prototype, but has 
run into financial difficulties. And 
there are murmurings of at least two 
other groups forming.—Tim Thwaites 


The eight-passenger 
Radacraft design uses 
angled fans to get air- 
borne, and makes "flat" 
no-banking turns. 


with early aluminum amphibians, and 


was relatively low-cost. But then the 


company that had contracted to build 
the composite prototypes went out of 


business, delaying development for 


more than a year. Meanwhile, the en- 
gine power remained insufficient and 


unreliable during testing. 
Russell regrouped in 1996, and 
decided to install a full-blown Conti- 


nental aircraft engine with a constant- 


speed propeller. In some ways, this 


inOT3H& WDwWHZLI 


contradicted the original notion that ` 


a ground-effect plane could be suc- 


cessful with very low power. But Rus- 
sell had learned that takeoff from the 
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How the Flarecraft Uses Ground Effect 


The Flarecraft uses the com- 
bined thrust of its 225-horse- 
power main aircraft engine 
and a less powerful water-jet 
engine (used primarily for 
maneuvering in the harbor) 
to get up to speed (1). The 
stepped hull helps reduce 
friction with the water. Once 
the craft breaks free of the 
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water and carrying reasonable loads 
both demanded more thrust. 

Other, less predictable problems 
prompted more changes: A water-jet 
drive from a jet ski was installed, in 
part because Russell had discovered 
that it was difficult to dock using the 
propeller drive, and also because 
boaters in the harbor were complain- 
ing about the blast of prop wash when 
the Flarecraft taxied into the harbor. 

Finally, last October, a Flarecraft 
prototype began making runs up and 
down Narragansett Bay—turning 
heads and drawing crowds. My first 
glimpse of it came shortly after the 
initial shakedown with the new en- 
gine. I walked out to the floating dock 


where it was moored. In the water, 


the down-swept wings gave the ap- 
pearance of a protective mother goose 
covering her eggs. 

As I strapped in, the nautical 
equipment onboard caught my eye. 
Port-and-starboard running lights are 
screwed to the bow, while an alu- 
minum anchor and Coast Guard-ap- 
proved rescue flares are stashed in the 
cockpit. Technically, the Flarecraft is 
a boat, at least according to the FAA. 
It does not require a pilot's license, 
but Russell cautions that because it 
encounters some distinctly aircraft- 
style turbulence and wind shear on 
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occasion, a pilot's skills are recom- 
mended to fly it. 

Distinctly unlike an airplane is the 
jet-ski motor, mounted in an uninsu- 
lated box mid-cabin. The motor 
cranked up with a two-stroke clatter 
as we pushed off into the harbor. Its 
main purpose is maneuvering, but it 
also supplies thrust for lift-off. 

Out in the harbor, the aircraft en- 
gine roared to life, and with both 
engines powering us, we were quickly 
airborne. Dugan then shut off the jet- 
ski engine, which requires cool water 
drawn from the surface to operate, 
and the cabin noise level dropped. 

The ride is familiar enough to any- 
one who has been in a light plane, par- 
ticularly an amphibious craft. But a 
pilot wants some altitude, and a boater 
expects some waves. The Flarecraft 
is somewhere in between. The com- 
pression of air under the wings actu- 
ally changes as waves pass underneath, 
and a distinct rippling effect can be 
felt. In a steep, banking turn, the float 
at the wingtip appears to nearly brush 
the water, a bit unnerving, but I am 
assured that such contact doesn't 
bother the craft a bit. Neither, Dugan 
says, does a skip off the water with the 
hull. We don't try either one, which 
is fine with me. 


The trip down the bay and back 


water surface (2), the 
water-cooled auxiliary en- 
gine is cut, and the Flare- 
craft cruises on primary 
power at speeds in excess 
of 100 mph. The limited 
wingspan and inefficient 
lift of the thick wing keep 
the craft from climbing 
above ground effect (3). 


is 20 miles, and the distance literally 
flies by as we top out at about 105 
mph. Returning, Dugan cuts the 
throttle as we approach the beach, 
and the craft quickly settles and 
slows. As we taxi into the sand, a 
crowd materializes from nowhere, 
some running toward us as if we had 
just returned from a record-breaking 
circumnavigation. 

You might well see a Flarecraft in 
the air this winter; prototypes will be 
flying in Los Angeles, St. Louis, and 
Miami. Flarecraft is working with 
Ticom Corp., a division of Northrop 
Aircraft, and the Merifield Roberts 
Corp. to begin manufacturing a hun- 
dred or so of the five-seaters. With a 
retail price now in excess of $200,000, 
these production models will likely 
see service in inter-island flight and 
recreational rides at resorts. 

A ground-effect plane of your own 
isn't here yet, but Russell has already 
designed a personal version—a two- 
seater that would fit on a trailer and 
sell in the $10,000 range. This offers 
the promise of an airborne alterna- 
tive to a jet ski. It's still in the con- 
cept stage, but Russell envisions a 
lightweight, low-powered craft that is 
strictly for fun. Cheap enough, he 
hopes, so that you could see one in 
your local marina soon. ® 
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HOW DO BIRDS HANDLE CURVES? 
THEY FO AROUND THEM. 


THUNDERBIRD. 


HOW DO THEY FLY? WITH EXCITING FEATURES LIKE THESE: * THE AVAILABLE POWER OF A 4.6L SOHC 
V-8 ENGINE * AVAILABLE SPORT PACKAGE WITH SPORT-TUNED SUSPENSION, 16" CAST ALUMINUM 
WHEELS WITH LOW-PROFILE TOURING TIRES, AND REAR SPOILER * STANDARD DUAL AIR BAGS’ 


HAVE YOU DRIVEN A FORD LATELY? ¢ 


LJ www.ford.com *Always wear your safety belt. 


Welcome to a small town called the Internet, | 


ORDINARILY, I'm hardly what you'd call 
a nosy neighbor—each to his own is my 
credo. Yet, without moving from my desk, 
I've learned what my neighbors paid for 
their houses, whether they've refinanced, 
how many bathrooms they have, and what 

By Chris O'Malley their median income is. I know 

their birth dates, social security 

numbers, and driving records. And with a 
bit more digging, I could unearth many of 
their legal and business dealings. 


Do you find this unsettling? You might. But consider 
this: None of this information is considered private. 
All of it, and much more, is available online to anyone 
with a computer and a modem. 
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where everyone knows your business. 


What does the online world know about you? Plenty— 
whether you're online or not. Using a pseudonym (hand- 
some @service.com) won't help, either. That's because 
most of the information about you isn't coming from you, 
at least not directly. It's coming from myriad government 
records and business transactions, which are being digi- 
tized, linked, packaged, sold, and re-sold. All of this is le- 
gal, or at least it is not clearly illegal. 

In one sense, the availability of “public records” online 
is merely an electronic extension of how things have al- 
ways worked. With a few dollars and a trip to the right city, 
county, or state agency, you can get copies of many pub- 
licly filed records, such as real estate transactions or birth 
certificates. But a funny thing happened on the way to 
city hall in the 1990s. Actually, it’s a confluence of four 
. factors: PCs are everywhere, the Internet is connecting 
millions of them, business and government records are now 
routinely stored on computers, and government agencies 
(especially at the state and local levels) are desperately 
seeking new sources of revenue. In short, the market- 
place for online information, and the ability or desire to 
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deliver it, are gelling at roughly the same moment in time. 


Who wants this personal information? Private investi- 
gators performing background checks or searching for 
deadbeat parents want it. Lawyers want it to track down 
court records and personal assets. So do prospective em- 
ployers and landlords, to give you an electronic once-over 
before rolling out the welcome mat. And before you feel 
too affronted, it's worth noting that you might want it, 
too, whether it's to find a missing branch in the family 
tree or to check out a child-care worker. 

Naturally, marketers want it as well— preferably in 
large quantities—to try to do what they always do: sell 
you stuff. They are using cyberspace to snap up e-mail 
lists and demographics databases to send solicitations 
to your onscreen in-box, as well as your postal mailbox. 
And as shopping by computer takes off, they'll want to 
know more about your online buying habits as well. One 
compromise in the works: CommerceNet and the Elec- 
tronic Frontier Foundation are testing a system called 
eTrust that displays standard symbols informing you. 
prior to buying anything online whether information 
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about the transaction will be anonymous, customer-to- 
merchant only, or shared with others. 

To be sure, the online arena is not the only place 
where your personal information is being collected and 
passed along. Smart cards and bar codes are being used 
to learn more about you in places as diverse as your state 


Data 

Shopping 
While You 
Food Shop 


NEVER MIND THE "paper or plastic" 

dilemma. Your supermarket check-out 

clerk may soon be asking you questions like 

this: "Mr. Kowalski, the computer says you nor- 
mally buy Twinkies and Diet Coke on Fridays—did 
you forget them?" 

Its not very far-fetched. In fact, many supermar- 
kets are only one step away from such personalized 
service, as they see it. Most supermarkets use bar code 
scanners, which not only ring up a price but also track 
what's being sold (and when) so that stores can re- 
plenish their inventories in timely fashion. Now, they 
also want to know who's doing the buying. 

The tools to identify you are already in place in many 
supermarkets. Many stores let you pay for your purchases 
electronically with credit cards or debit cards, for exam- 
ple, or use check-cashing or frequent-shopper cards with 
bar codes or magnetic strips that identify who you are. 
Some are experimenting with electronic smart cards. 
By matching the product scanning data with identities, 
stores can create customer profiles and more finely tar- 
get their marketing directly at you. 

Some of the supermarket efforts to get to know you 
better are insidiously appealing. Many frequent-shopper 
cards entitle you to discounts or extra coupons. One 
store chain offers coupons for free birthday cakes in ex- 
change for information. Another mails out a free "news- 
letter" (with ads) to its best customers. Eventually, this 
sort of "customer intimacy," as some in the retail busi- 
ness refer to it, could lead to supermarkets printing 
out personalized shopping lists for you as you enter 
the store, or mailing you customized coupon flyers. 

Some envision this data being used online, too, per- 
haps to make online grocery shopping more convenient. 
And while few if any grocery chains are yet sharing 
the information they gather, the temptation to do so 
is clearly present. A luxury carmaker such as Mercedes 
or Lexus would no doubt love to know who's buying 
gourmet coffee and macadamia nuts at the supermarket. 

Of course, you can still pay cash and remain anony- 
mous—at least for now.—C.0. 


government and your local supermarket, Often, they 
will share the knowledge thev gather with others. But 
nothing is spreading the information, or fueling the 
demand for it, faster than online connections. 

This demand, coupled with a delivery vehicle of un- | 
precedented efficiency and reach called the Internet, has | 
spawned a booming market for services offering to help 
you find out more about other people (or them about you). | 
Demand has also spawned a number of new privacy groups 
bent on curbing, or at least keeping close tabs on, the on- | 
line information-for-sale industry. Many of these groups 
are themselves rooted online, and, somewhat ironically, are 
populated by the same brand of free thinkers who routinely 
oppose any attempts to regulate cyberspace or censor the 
electronic exchange of information. But for many, the sale 
of personal information hits a little too close to home. 

^| think public information should be widely dissemi- 
nated on the Internet, but the difficult question is, what 
should be public information and what should be private?" 
asks Marc Rotenberg, director of the Electronic Privacy 
Information Center, a watchdog group based in Washing- 
ton, D.C. “When people began storing public records in 
town halls, no one imagined that you'd be able to sit down 
at a computer and access it all." 

There are ongoing efforts to establish some privacy 
shelters amidst the information hurricane. At the congres- 
sional level, which has not seen any major reforms since 
the Electronic Communications Privacy Act of 1986 (re- 
quiring a court order to "wiretap" your e-mail), several bills 


state and loca 
are findin 
to sell inform 


have been introduced to limit the sale of personal infor- 
mation. One proposed bill, for example, would ban the 
sale of social security numbers, which often are the keys 
that open other records. More recently, the Senate Com- 
merce Committee has asked the Federal Trade Commis- 
sion to conduct a study on the broader issue of selling 
personal data, and perhaps recommend legislative action. 
Many state governments are taking a hard look at the 
free flow of information, too. Minnesota's legislature, for 
example, has been debating an online privacy bill, which 
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PRIVACY CONCERN GROUPS: CDB Infotek Westlaw 

American Civil Liberties Union http://www.cdb.com http://www.westpub.com/WLAW 
http://www.aclu.org Database America Info/wlawhome.htm 

Computer Professionals for Social http://www.databaseamerica.com 

Responsibility Four11 PRIVACY TOOLS: 


http://www.cpsr.org/cpsr 

Electronic Frontier Foundation 
http://www.eff.org 

Electronic Privacy Information Center 
http://epic.org/ 


Lexis-Nexis 


INFORMATION SERVICES: 
American Information Network 
http://www.amen.com 


Switchboard 


would make that state the first in the nation to broadly reg- 
ulate the use of “personally identifiable information” via 
online services. But mostly, state and local governments are 
finding new ways to sell information about you, not pro- 
tect it. Revenue from online services is expected to top 
$30 billion by 2000, according to a study by Simba Infor- 
mation, and more than 88 percent of that money will come 
from research services, not more general services such as 
America Online. Cash-strapped state and local governments 


governments 
NEW Ways 
tion about you. 


that are being forced to do more with less federal funding 
are looking for ways to tap into this revenue pipeline, not 
shut it off. And it is a pervasive trend: All 50 states sell 
driver's license records to information resellers, for instance. 
There are a few privacy taboos, even online. Few, if any, 
services will supply mother's maiden names for fear of as- 
sisting in fraud. (Many banks and credit-card companies 
use this information as an authenticator for supplying in- 
formation over the phone.) Medical records are typically 
not available online, though some related records, such as 
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http://www.four11.com 
Information America 
http://www.infoam.com 


http://www.lexis-nexis.com 
National Locator & Data 
http://www.tu.net/hodges/ 


http://www.switchboard.com 


The Anonymizer 

(anonymous Web surfing) 
http://www.anonymizer.com/ 
Community ConneXion 
(e-mail remailers) 
http://www.c2.net/remail/ 
International PGP Home Page 
(encrypting e-mail) 
http://www. ifi.uio.no/pgp/ 


workmen’s compensation claims, are. And arguably the 
most revealing piece of information about your financial 
health, your credit report, is off-limits without a “permissi- 
ble purpose” as defined by the Fair Credit Reporting Act. 
These purposes include not only extensions of credit, but 
also employment screening and “legitimate business needs.” 
For those latter two reasons, primarily, credit reports are 
widely available online, but generally require some proof or 
promise of legitimacy. Some states also require that the con- 
sumer grant his consent first, or be notified of the inquiry. 

But for now, at least, that’s where your privacy ends 
and the free flow of information online begins. And the 
flow is definitely getting freer and easier. Until recently, a 
kind of pragmatic wall has existed between the public and 
so-called public records. The data was available online, 
but only through professional or legal online research ser- 
vices like CDB Infotek, Database America, Information 
America, Lexis-Nexis, and Westlaw. In this case, “profes- 
sional” means sophisticated, but also costly, complex, and 
for members only. Typically, anyone can join, but signing 
up alone may cost you $50 to $200, and there are often 
monthly service fees of $25 to $75 and stiff per-minute 
connection charges—all this before you even begin the 
sometimes labyrinthine process of conducting a search for 
information, which incurs additional charges. 

These services are still being widely used, but the deep 
well of information they offer is trickling down to much 
more consumer-friendly services on the Web. Some of them 
are fairly innocuous. Web sites such as Fourl] and Switch- 
board, for example, enable you to scour their online nation- 
wide directories for people, addresses, phone numbers, or 
e-mail addresses—for free. (Several digital directories are 
also available on CD-ROM.) They make searching for in- 
formation much faster, but they play by paper phonebook 
rules: Private numbers do not appear in these directories. 

But Web purveyors of more in-depth personal data are 
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A License 
to Pry? 


AFTER YEARS of 
proclaiming the dawn 
of "smart" electronic cards for your 
wallet, the first card to actually get there 
may be nothing as newfangled as a digital 2 
cash card or as ominous as a national ID card. " 
Rather, it may be a new form of something you're ' 
carrying already: your driver's license. 

Several states are now in hot pursuit of high-tech dri- 
ver's licenses. New Jersey is studying an ambitious new 
"smart driver's license" with an embedded chip that would 
not only serve as a more tamper-proof license to drive, but 
could be used for electronic toll-taking, vehicle inspection 
data, and bus and train fare. Eventually, the card might also 
be used for electronic payments for auto and medical insur- 
ance, and for obtaining other state licenses, such as a fire- 
arms permit. The card might also be used for electronic 
benefits transfers, such as welfare and food stamp payments. 

Initially, New Jersey hoped to begin issuing such li- 
censes by mid-1997. But the early phases of its devel- 
opment have been delayed— partly by debate over the 
broad scope of such a license—so it may be 1998 or 
later before any form of smart licenses appear. 

Utah is also on the road toward multifunctional smart 
licenses. State officials say the cards will have a bar 
code on the front and a chip embedded on the back, and 
could be used for a wide range of financial applications. 
Utah is actively seeking corporate sponsors to help off- 
set the cost of development, thus creating a link to a 
designated merchandiser. 

Texas and Pennsylvania have already begun issuing 
more modest versions of the digital license. In Texas, a 
new electronic licensing system captures a variety of 
personal information, including signatures, fingerprints, 
and digital portraits. The license itself has a magnetic 
strip that stores a small amount of personal data and 
can be swiped through standard card readers and cash 
registers for verifying identity. 

Privacy advocates worry that states are steering into 
dangerous territory. Elec- 
tronically endowed li- 
censes, they warn, could 
spell the end of anony- 
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tolls, these cards E 
could effectively track (fe 
your movements and 

perhaps monitor your 
highway speed.—C. 0. 
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rapidly catching up with the professional suppliers—and 
in many cases buying information from them to repackage 
for a broader audience. American Information Network 
(AIN), which proudly proclaims on its Web site that it in- 
tends to “put the public back into public records," runs 
what is probably the most inviting and least intimidating 
of these search sites. There is no sign-up process or com- 
mitment, and all of its services are offered individually, for 
a flat fee that typically ranges from $20 to $40, which you 
can pay for online with a credit card. 

Not coincidentally, AIN manages one of this emerging 
category's better known resellers of public record services: 
the official-sounding Internet Department of Motor Vehi- 
cles, or I-DMV. You can't renew your own driver's license 
at the I-DMV, but you can take a peek at someone else's, 
along with his or her driving history. For a $20 fee, you can 
search any one of the 50 state (plus District of Columbia) 
motor vehicles databases. Many states require that you 
know the driver's license number to conduct a search, and 
some require a date of birth. But you may be able to get 
both of those pieces of information at the I-DMV, too, with 
a $35 license plate search, which requires only a tag num- 
ber to retrieve all vehicle registration information. (The 
amount and type of information varies by state.) 

Unlike the professional services, AIN makes executing 
a search profoundly simple. You fill out a short form online, 
which includes your name and phone number—you're not 


Hundreds of 
researchers on the 


Web will gather 


information for you 


—Qr on you. 


anonymous as the searcher, either. Searches generally take 
one to four days to complete, and the results are sent to you 
via e-mail or fax. It's not fast, but there are no waiting lines. 
The driver's license search returns the kind of infor- 
mation you may have assumed is only available to police 
department computers. All of the identifying data that's 
normally on a license is included— right down to eyeglass 
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Seven Ways to Guard Your 
Online Privacy 


THERE IS NO WAY to stop the flow of personal information 
about you that's available online. Much of it comes from 
"public records" that can legally be sold or distributed. 
But there are ways to minimize the type and amount of 
your personal data that appears online, if you're so in- 
clined. Here are seven suggestions, culled from a variety 
of privacy groups and experts: 

(4)Get an unlisted phone number, and get out of the 
phone book. Public phone listings are the primary source of 
information for online directories, and the secondary 
source for many other online services. Generally, phone 
companies will not release any information about you if 
you have an unlisted number. Put “none” when asked for 
your phone number on forms, or ask to have your phone 
number kept separate from official records. 

(2)Keep your Social Security number close to the vest. 
Some business and government dealings require that 
you supply it, but many do not—yet they'll ask for it 
anyway. Ask if it's really necessary, and if you suspect 
it isn't, use an innocuous fake one. Numbers in the 987- 
65-4320 to 987-65-4329 range are safe choices, since 
they're used for advertising purposes and won't inter- 
fere with anyone else's number. 

(3)Request that all personal information be removed from 
mailing lists and databases. This sounds too easy and may 
not always work, but several services we contacted indi- 
cated they would do so if they were asked. Hint that you 


restrictions and organ donor status—and so are any black 
marks on one’s driving record. This can include speeding 
tickets, accidents, and the dates and locations of these vio- 
lations. It may also include drug or alcohol-related convic- 
tions, and court pleadings and penalties. 

AIN takes the same sort of easy, piecemeal approach to 
the rest of its more than two dozen search services, includ- 
ing consumer credit, criminal record, professional license, 
education verification, and corporate records databases. 

A service called Sherlock combines its public record re- 
sources to help find missing persons, lost relatives, or dead- 
beat spouses. Some services provide more information than 
it would appear at first glance. The National Surname 
Scan service can sometimes return social security numbers 
and driver’s license numbers if requested, for example. 

But AIN is hardly alone in dishing out small portions 
of personal data to anyone with a Visa card. At least a 
dozen Web-based services will take credit-card orders on- 
line for such information, and many more that advertise 
their services on the Web will do so by phone or fax. Na- 
tional Locator & Data, for example, claims to have access 
to 950 million records and lets you order more than 40 “in- 
formation brokering” services from its Web site. One data- 
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are considering 
legal action, or 
have an attorney 
send out a form 
letter. There are 
many gray areas here, and 
some services would rather drop you 

than risk a fight. 

(4)Use a variation of your real name when 
signing up for a service or subscribing to a publi- 
cation. For example, using John T. Jones for one, 

John Z. Jones for another. That way, you can keep track 
of who's selling your name to whom, or ensure they're 
keeping their promise not to sell your name. 

(5 )Check your own credit report regularly. Order a copy 
once a year from one or more of the big three credit bu- 
reaus: Equifax (800-685-1111), TRW (800-682-7654), and 
Trans Union (316-636-6100). You can not only check for 
errors, which are common, but also see who's requested a 
copy of your report recently. 

(6)Secure your Internet connections. Several software tools 
and services are available online to help protect your privacy, 
including ones that enable you to encrypt your e-mail or send 
it through "remailers" so it can't be traced back to you. 
Others let you surf the Web anonymously, without letting site 
operators know your identity. [See "Sites That Will Pro- 
tect—or Invade—Your Privacy" for a sampling.] 

(7)Make your ire known. Groups like the Electronic Privacy 
Information Center and the Electronic Frontier Foundation 
often welcome participation.— cC. 0. 


base will retrieve a Social Security number if given a name 
and address, while another finds information on the nine 
nearest neighbors to an address. 

Such services seem to have taken on a quiet popularity. 
AIN reports that its Web site receives about 80,000 "page 
views" per day—a very busy pace even by inflated Internet 
measures—with as many as 40 percent of daily visitors 
taking advantage of one or more of its services. Not in- 
clined to do it yourself? For a small fee, hundreds of pri- 
vate investigators, public records researchers, and credit- 
checking services on the Web are willing to do the hunt- 
ing and gathering for you...or on you. 

Where does all of this leave your sense of privacy? 
Probably a little more fragile, and understandably so. There 
are ways to minimize your exposure, including request- 
ing that your name be removed from certain online mail- 
ing lists and databases. But until lawmakers make some 
fundamental changes about who can sell what to whom, it 
seems unlikely that the tide of personal information wash- 
ing up on the Internet's shores will be stemmed. And in 
the process, much of the privacy we've enjoyed because it 
was simply too inconvenient to invade it will be eroded. 

Welcome to the information age. <> 
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We offer separate temperature controls for both front 


An easy-to-reac 
passengers to help you avoid heated arguments. 


$ coin holder 
3 means toll road 
, take less of 
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An optional 
drawer under the 
front passenger 
seat is great 
for books, 
magazines, lunche. 
and more. 


Caravan offers a personal 
alarm system that you can 
turn on or aff ; 

by remote 
control. 


Fold Caravan’s optional 
Quad Command seats 
over to form a tray With I2 
table and ... voila! p. convenient 
More cupholders. sorage bins, 
grabbing a 
tissue is not an issue. 


When not in use, the two adjustable 
cupholders in the center console hide 
neatly away in a drawer. When in use, they 
hold just about every size cup imaginable. 


Caravan gives 
you up to 14 
places to set a 
cup of coffee, 
a can of pop 
or a juice box. 


Grand Caravan can easily 
m accommodate seven 
people and their luggage. 


Dodge Caravan is backed 
by our Customer One Care" 
3-year or 36,000-mile 
jumper-to-bumper warranty and 
3/36 Roadside Assistance? 


For still more information, call 1-800-4-A-DOID(GE 
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Tupperware recently redesigned its famous 
storage containers, adding easy-to-grip scal- 
loped tabs. One-Touch bowls seal and open by 
pressing at the center. Containers for use in mi- 
crowave ovens feature quick-release steam vents. 


This year, Fiskars 
introduces the Power 
Lever Pro Pruner, 
which allows the hand 
to maintain a natural 
position while pruning. 
Other tools round 
out the line. 


Fiskars’ spring-loaded 
scissors require less 
gripping effort. 


The patented 
Santoprene poly- | 
mer handle on Oxo In- 
ternatlonal's Good Grips 
kitchen tools makes it easy to 
grab ice cream scoops, swivel | 
peelers, Jar openers, knives, spatu- 
las, pizza wheels, and other devices. 


After conducting hand-mo- 
tion studies, Red Devil 


redesigned age-old 
putty knives to 
make the tools 
easier for any- 
one to use. 


By Laura Herbst 


The latest products are being 
designed for people who 


are far from average. 


BETSY WELLS FARBER loves to cook. But dur- 
ing one vacation, her arthritis spoiled the fun. 

The handle on the peeler in the house was so 
slender, “I couldn’t have snagged a pair of panty- 
hose,” much less peel vegetables, she recalls. 

So she and her husband, Sam Farber, set out to 
design kitchen tools that could be handled with- 
out pain. The result, mod-looking tools with over- 
sized soft handles, made such a difference that the 
couple began marketing them 


in 1991. Six years later, annual 
sales by the Farbers’ company, Oxo International, 


total more than $20 million. 

The creation—and success—of such kitchen gadgets is becom- 
ing the hallmark of “universal design.” The idea is that products 
and structures should be easy and comfortable for everyone to use, 
not merely people who fit a physical norm. Only a few decades 
ago, the most comprehensive human-standards research was de- 
veloped by the military—for which a typical user was a strapping 
male in his prime. That led designers to build a world of tools, 
appliances, and other products that served few people through 
the span of life. Now, that’s all changing. 

“Everybody has some dimension—a longer arm, a shorter torso, 
an arthritic hand—that's outside the mythical norm," says Molly 
Follette Story, coordinator of product design at the Center for 
Universal Design at North Carolina State University, which pro- 
motes research, advises companies, and tests products for usability. 
And furthermore, says Story, “people tend to use products in situa- 
tions that impair the effectiveness of the device—manipulating a 


The teeth 
in Oxo’s 

jar opener 
help grasp and 
twist stubborn lids. 


DRAWINGS FROM "THE MEASURE OF MAN" 


This human factors chart, from Henry Dreyfuss' 
1959 work, The Measure of Man, concentrated 

on body size and borrowed much of Its data from 
military research. In 1993, Henry Dreyfuss Associ- 
ates produced a more comprehensive chart, called 
| I The Measure of Man and Woman, which 

Or i | | i Includes different human abilities. 


proposing the idea in the 1970s. 
"Companies that are now using 
universal design to improve 
market share were saying, ‘We 


THE 
MEASURE 
: don't design for those people'— 
meaning, of course, people with 
disabilities." As an advisor on 
building codes to the state of 
North Carolina, Mace had a 
different viewpoint. 

"Builders would label an ac- 
cessible toilet ‘handicapped,’ 
and no one else would use it," 
he recalls. "But it was really just 
a nicely designed wide stall that 
would be better for everybody, 
so I called it “universal design.” 
By "everybody," Mace includes 
parents with baby strollers, trav- 
elers with suitcases, and others who've found traditional 
stalls confining. To further such inclusiveness, the Cen- 
ter for Universal Design, founded by Mace, is heading 

a national effort to create universal design guidelines, 
scheduled to be published this year. 

"Consumers have been flexible," says industrial de- 
signer and gerontologist Patricia Moore. “They adapt their 
bodies, bend over backward, or get a stool." But now that 
the first baby boomers are reaching 50, they're no longer 
so willing, or so able. These consumers value indepen- 
dence, however. And because the baby- 
boomer generation controls much of the 
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door knob while holding groceries, or using a telephone 
at a busy train station." Influenced by the success of prod- 
ucts such as the Cuisinart food processor, which was de- 
veloped with arthritic users in mind, companies are 
looking to people at the statistical fringes for insights. 
In 1992, Morison S. Cousins, Tupperware's vice presi- 

dent of design, retooled the company's famous storage 

. containers, for instance. “I thought about the fact that 50 
percent of the population over the age of 25 has some form 
of arthritis," he explains. With big, easy-to-grip tabs, Tup- 


A speaker for 


voice feedback, country's wealth, companies are eager 
raised arrows on t dateth 

—UnnátÓ o accommodate them. 

ting buttons, "Design affects us as a people," says 
and a handheld Dianne H. Pilgrim, director of New York's 
remote control : ; 

distinguish this Cooper-Hewitt National Design Museum, 
thermostat con- which will host a 1998 exhibit on univer- 
cept, deslgned at — sa] design. “Do we continue to design for 


North Carolina 
State University. 


so-called average people who have no 
children, no back pain, and don't grow 
old? Or do we value every individual? 
That's what universal design is about." > 


perware One-Touch bowls seal with 


slight pressure—essential for some- Created by 
one with hand trouble, but appeal- — mt 
0 lewton, 
ing to anyone. Other changes are Mossschesette, 


appearing as well, in a range of 
products: Bathtubs have gone 
cushy, scissors are spring-loaded, 
telephones have grown big buttons. 
The list goes on. 

Universal design had a slow start, 
however. Architect Ronald Mace 
of Raleigh, North Carolina, recalls 


the modular bath- 
room features a 
sink that adjusts 
height with the 
touch of a button. 
A toilet, with auto- 
matic washlet and 
dryer, is also height 
adjustable, and folds 
into the wall for 
sanitizing after use. 
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Earn up to 
$45 an hour or more 


as a skilled 


Computer Programmer. 


Cash in on the explosion of 
opportunities. Start your new career 
or even open a business of your own 

as a highly-paid computer programmer. 


Cin programmers today can almost write their 
wA own ticket to financial well-being and job satisfaction. 
Only Foley-Belsaw's unique in-home training programs can 
give you the skills you need at a price you can afford. 

You'll learn the three hot computer languages — QBasic, 
C and Visual Basic. You'll even work with the hot new C+. 
With this easy-to-learn knowledge, you'll write your first 
Basic program by the end of the first SkillPak of lessons. 
Soon you'll be programming sound and graphics, and even 
learning how to program for the Windows environment — 
the most popular application program today. 


It's easy to cash in! 

Look at some of the things professional 
computer programmers do. "Wrote a C program 
to clean up a WordPerfect file; edited the resulting 
file as data errors were found." This work would take a 
trained programmer less than five hours to complete, and 
they could make over $200 for the work. That's money you 
could be making — and soon — with training from the 
Foley-Belsaw Institute of Computer Programming. 


* L] * 
Everything is included! 

We provide you with all the materials you'll need to 
become a professional computer programmer. You'll receive 
37 lessons, designed for you by the Foley-Belsaw Professional 
Programmer Staff. Other valuable materials include a 
Programmer's Handbook, Programmer's Examples on two 3.5 
inch disks, Programmer's Flowchart Template, and a booklet, 
Selecting the Right Computer. 

Other schools force you to buy a complete computer 
package as part of their training program. At Foley-Belsaw we 
understand that your needs as a programmer may not fit into a 
“one size fits all” approach. Why should you pay hundreds of 
dollars for a computer system that you may not need? 

We'll tell you what you need to know so that when 
you're ready to buy your own computer, you can get the 
machine that fits your needs at the lowest possible price. 


That's the Foley-Belsaw way. 
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Get the free facts today. 


Whether you want to change careers, have a profitable 
part-time job or start your own business, Foley-Belsaw 
[Institute's new computer programming course is the first step. 
A profitable future in computer programming can be yours. 
Call or write today for a fact-filled information kit including a 
free copy of Computer Programming — A Profitable Career In 
Your Spare Time. See how easy it is to begin a money-making 
career as a sought-after computer programmer. Our free full- 
color information kit outlines the steps of the computer 


programming course and shows you everything you will 


receive as part of your training. 
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Mail this coupon or call today 
Toll Free 1-800-487-2100! 
Your free opportunity kit will be rushed to you! 


X If coupon is missing, write to: Foley-Belsaw Company, 6301 Equitable Road, Kansas City, MO 64120 


Institute,6301 Equitable Road, Kansas City, MO 64120 | 


.] YES! Rush me a free information kit on Computer | 
Programming right away. Dept. 35310 s. 
Other career Courses: 

Cl Locksmithing, Dept. 12900 

C Small Engine Repair, Dept. 52776 

L] Saw & Tool Sharpening, Dept. 21715 
CQ VCR Repair, Dept. 62590 

C] Computer Repair, Dept. 64487 

C] TV/Satellite Dish Repair, Dept. 31362 


Compu ler 
rOgramming 


Y Profitable c: 
NEA PE Carey 
ln Your Spare fine, 


C] Woodworking, Dept. 43647 
C] Upholstery, Dept. 81316 

C Vinyl Repair, Dept. 71249 

C] Electrician 95161 

Q Computer Specialist 38154 
C] Networking Specialist 39141 
| understand that there is ABSOLUTELY NO OBLIGATION and NO SALESMAN WILL CALL. 


Since [926 


Name 


Address 
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How an engineer 
helped the CIA snoop 


on Soviet diplomats. 


By Dawn Stover 


DURING THE DARK days of «Cold War, 


when the world trembled at the §fht of aerial 


photos of nuclear missile sites in Cuba, when 


secret agents slipped back and forth through 
the Iron Curtain, and swift U-2 airplanes flew 
dangerous intelligence missions, the United 
States' most effective spy may have been 
the most unexpected: a Xerox repairman. 


It was 1962, the Cold War was in full swing, and the CIA 
was looking for new ways to gather intelligence on the 
Soviets. Someone at the agency had realized that the one 
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person who had easy and regular access to the Soviet em- 
bassy in Washington, D.C., the one American who could 
come and go with no questions asked, was the Xerox repair- 
man. He visited the embassy at least once a month, and 
nobody was surprised or alarmed to see him tinkering with 
the photocopier, his tools scattered on the floor. At the 


— Ray Zoppoth sheds light on a 
method for “bugging” Soviet pho- 
-  "tocopiers. At left is a film strip 
~= with photos taken from inside 
a Xerox model 813 copier. 
n old snapshot (below, right) 
a movie camera installed 
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CIA, this seemed like an opportunity too good to pass up. 

So the agency went to the source, the Xerox Corp., to 
find the brainpower to bug a machine. Ray Zoppoth was a 
36-year-old mechanical engineer at Xerox in Webster, New 
York, when he was asked to join a small team that would 
work on this project. For years afterward, Zoppoth kept 
his role secret from even his wife and his eight children. 
But now, he believes, it is time people learned more about 
this chapter iri our nation’s history. That’s why he decided 
to tell his story to POPULAR SCIENCE. 

As Zoppoth tells it, having the repairman try to smug- 
gle documents out of a foreign embassy would have been 
much too risky. Instead, the CIA wanted the repairman 
to install a device that would enable its agents to view the 
documents being copied on the embassy’s Xerox machine. 
They hoped such a system would not only give them a 
peek at top-secret Soviet documents, but that it would 
also tell them whether Soviet spies had managed to get 
their hands on any classified U.S. documents. 

The CIA contacted John Dessauer, a vice president 
at Xerox, and asked for his help. Dessauer then put 
Donald Cary, who headed 
a government programs 
> group at Xerox, in charge 
of the project. Cary re- 
cruited Zoppoth and three 
other engineers: Kent 
Hemphill, an optical engi- 
neer; Douglas Webb, an 
electrical engineer; and 
James Young, an electron- 
ics expert who specialized 
in imaging technologies. 
Zoppoth was chosen, in 
part, because he had helped 
develop the Xerox model 
914, the first automatic push- 
button copier, and the type 
used in the Soviet embassy. 

Because of its secret na- 
ture, the project could not 
be undertaken at the facility 
where Zoppoth and the 
others worked. Instead, the 
project leaders rented an abandoned one-lane bowling 
alley in a small shopping center. With the installation of 
a security system, the windowless alley became an im- 
promptu research lab. 

There, progress notes spread across the alley floor, 
the engineers experimented with several methods for 
imaging the documents being copied on the embassy’s 
model 914. An approach suggested by Zoppoth seemed 


the most promising: Mount a battery-powered home- 
movie camera with a zoom lens inside the copier. Aim 
the lens at the mirror used to reflect images onto the 
drum. Add a photocell that would prompt the camera 
to snap still frames whenever the photocopier lit up. 
And start taking pictures. 

The engineers purchased a state-of-the-art Bell & 
Howell movie camera from a retail outlet. It was about 
seven inches long and held a spool of 8mm film. There 
was plenty of room for the camera deep inside the bulky 


Cameras may have been hidden 
in copiers all over the world. 


This drawing is from patent 3,855,983, Issued to Zoppoth In 1967 for a miniature surveillance camera. 


console-style copier, and the camera couldn’t be seen even 
when the machine’s covers were removed. The camera’s 
noise was drowned out by the sounds of the photocopier. 

The team installed the camera in a machine at the 
bowling alley, and photographed sample documents. “We 
used the bathroom as our darkroom,” Zoppoth recalls. 

Next, they installed a camera in a machine at the main 
Xerox office in Webster. “When we developed the pictures, 
we found recipes and copies of music and cartoons and 
jokes and all kinds of things,” Zoppoth says. 

Finally, the engineers were ready to turn their in- 
vention over to the CIA, Zoppoth made a series of trips 
to Washington to meet with two agents in the dark 
basement of a CIA building code-named Disneyland 
East. Surrounded by heating pipes, Zoppoth taught 
the agents how to install the camera, so that they could 
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later train the Xerox repairman. The repairman would 
place a camera inside the Xerox machine while he serviced 
it; the camera didn't appear out of place among his jumble 
of tools and spare parts. On his next visit, he would replace 
the camera with another one containing fresh film, then 
turn the exposed film over to the CIA, 

The system went into service in 1963. It wasn't long before 
the CIA asked the Xerox team if a similar system could be built 
for a much smaller desktop copier, the model 813. 

Hiding an off-the-shelf camera inside such a small ma- 
| chine was impossible, so 
the engineers designed a 
miniaturized camera that 
operated off the photo- 
copier's own power supply 
and held only a partial roll 
of film. They also modified 
the 813's mirrors and cut 
away pieces of the machine. 
Parts needed for the cam- 
era were farmed out to sev- 
eral model shops, so that 
nobody outside the re- 
search team could recog- 
nize what was being built. 
In 1964, Zoppoth was 
awarded a secret patent for - 
the tiny surveillance cam- 
era that was hidden inside 
the modified machine. 

Judging by the number 
of parts ordered from Xe- 
rox, Zoppoth believes that 
spy cameras may have been 
installed in photocopiers 
all over the world, to keep 
an eye on U.S. allies as 
well as enemies. But in 
1969, a chemical company 
that had come up with a 
similar idea for spying on a competitor was caught red- 
handed. After that, it seemed likely that the Soviets 
would scrutinize their own machines more closely. But 
whether the Soviets ever found a concealed camera, 
or whether the CIA ceased planting them in photocopy 
machines, is uncertain. 

Although the cameras built by Zoppoth and his co- 
conspirators seem primitive compared with today's so- 
phisticated microelectronics, the project remains 
classified. Zoppoth retired in 1979. Another team mem- 
ber confirms his story but is unwilling to speak about any 
of the details. Other members could not be located, or 
would not discuss the matter. The CIA and Xerox will 
neither confirm nor deny Zoppoth's account, possibly 
because the company has secret research contracts with 
the government to this day. 4» 
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[S SENTIAL TECHNOLOGY GUIDE 


HEALTH 


diagnostic kits and cures, online communication, and novel medical devices can be overwhelming. Some of the new treat- 


ments and techniques work better than others, and some have yet to be proven effective. BY MARIORIE SHAFFER 
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0 Make You Thin 
E Bk 
| | AN ERA of more 
S | sophisticated diet 
pills has dawned, 
thanks to a bet- 
ter understand- 
ing of brain 
chemistry. The 
pills, Redux and 
fen-phen, are 
chemical cousins 
of Prozac, the anti- 
depressant. They help 
quash food cravings by increas- 
ing the amount of serotonin, one of 
the brain's master chemical messen- 
gers. Serotonin helps to control ap- 
petite, impulsiveness, and mood, 
without causing addiction. 

Last year the FDA approved Redux, 
the first diet pill to gain the regulatory 
agency's sanction in more than 20 
years. Fen-phen combines two old ap- 


When Minutes Count 


SUDDEN CARDIAC arrest claims more 
than 350,000 lives each year. The 
chances of survival are now about 5 


A new low-cost portable device may 
help save heart-attack victims. 


Today, taking care of your health means more than a yearly visit to your family 


practitioner. Such considerations as diet pills, anti-aging hormones, at-home | 


petite suppressants, fenfluramine and 
phentermine. Neither works well 
alone, but recent studies indicate that 
the combination is effective. 

By all accounts, Americans whose 
waistlines are expanding are ready to 
try the new pills, and sales are brisk. 
But while the drugs may help shed 
pounds over a period of months, the 
long-term effects are still unknown. 
People who are obese, defined as 20 
to 30 percent over their ideal weight, 
are the best candidates, but doctors 
worry about the effects of the pills on 
anyone carrying around only an extra 
10 to 20 pounds. And like all medica- 
tions, these diet pills have side ef- 
fects, some potentially dangerous. 

Still, obesity is a major, life-threat- 
ening illness, leading to diabetes, 
heart disease, and cancer. When 
combined with diet and exercise, 
these pills may help some obese peo- 
ple lose weight. But don’t expect 
these medications to be magic. 


percent. But studies indicate the sur- 
vival rates from ventricular fibrillation, 
the primary cause of sudden cardiac 
arrest, can exceed 70 percent if defib- 
rillation occurs within the first few 
minutes after the attack. 

Defibrillators deliver an electrical 
jump-start to the heart. Unfortunately, 
few emergency vehicles carry one of the 
costly devices. Now, however, Heart- 
stream of Seattle, Washington, has de- 
veloped ForeRunner, a four-pound 
device that costs about half as much— 
roughly $3,500—as older portables. 


Are You Fat? 


OVERWEIGHT Americans now 
outnumber those who are not, 
according to the National Center 
for Health Statistics. Which camp 
are you in? Body mass index 
(BMI) is becoming the standard 
measurement. BMI is body weight 
in kilograms divided by height in | 
meters squared. A score of 
greater than 25 means you are 
carrying too much weight, ac- 
cording to Federal guidelines. The 
latest surveys show that 59 per- 
cent of men and 49 percent of 
women have BMIs greater than 
25. People in their 50s tend 
to be the fattest—73 per- 
cent of men and 64 per- 
cent of women have 
25-plus BMIs. Extreme 
obesity is defined as a 
BMI greater than 40. 
Here is how to calcu- 
late your score: 
©) Multiply your 
weight in pounds 
by .45 to get 
kilograms. 


©) Convert your 
height to inches. 

©) Multiply the 
inches by .025 to 
get meters. 

©) Multiply that number 
by itself. 

©) Divide your weight in kilo- 
grams by this number. The re- 
sult is your BMI. 
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Online Diagnosis 
YOU NEED A specialist, but the 
nearest one is halfway across the 
country. What to do? Get the doctor 
online. Telemedicine is bringing spe- 
cialty medical care to patients—par- 
ticularly those in remote areas where 
doctors are few and far between. 

Two types of telemedical systems 
are up and running. The less costly al- 
ternative, called store-and-forward, 
employs T1 telephone lines to trans- 
mit medical records, X rays, and digital 
video images of patients into comput- 
ers at consulting sites for doctors to re- 
view. The more expensive method 
uses an ISDN, an Integrated Services 
Digital Network, to transmit voice, 
data, and digital images from video 
cameras over the phone line simulta- 
neously. It allows a surgeon, for exam- 
ple, to view an operation taking place 
hundreds of miles away while relaying 
observations and instructions to the 
doctor performing the procedure. 

Meanwhile, a new computer mod- 
eling technique called Rapid Virtual 
Reality, developed by Synthonics of 
Westlake Village, California, makes it 
easy for doctors to develop and trans- 


Wired for Health 


ON THE INTERNET, medical and health- 
related information abounds. But be- 
ware: There are few guarantees of data 
reliability. With that caveat in mind, 
here are some important sites. 

* OncoLink provides medical informa- 
tion on specific types of cancer, 
clinical trials, therapies and pain man- 
agement, and links to support groups. 
http:www.oncolink.upenn.edu/ 

* Go Ask Alice is an interactive ques- 
tion-and-answer forum on health con- 
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Fixing a Broken Heart 


HEART DISEASE is the leading cause 
of death in the United States, but 
less than 20 percent of patients re- 
covering from heart attacks or 
surgery ever undergo cardiac rehabili- 
tation, even though such a program 
strengthens the heart and improves 
overall well-being. The main barrier 
is distance: Traveling several times a 
week to a clinic hours away isn't fea- 
sible for many people. But recent ad- 
vances in telecommunications are 
providing an alternative. 

Using ordinary telephone lines, 
nurses can monitor the heart rhythms 
of patients who are exercising on sta- 
tionary bikes or other cardiovascular 
equipment in their own homes. The 
rhythms are picked up by electrocar- 
diographic electrodes placed on the 
chest and transmitted via a modem 
to a nurse as far as hundreds of miles 


mit 3-D images. All they need do is 
photograph an object from two sides, 
and the software will construct a 
wire-frame structure with textured 
surface features that can be seen in 
3-D with stereoscopic glasses. The 


i iomp h 


cerns, operated by Columbia Univer- 
sity Health Services. 
http://www.cc.Columbia.edu/cu/he 
althwise/alice.html 

* HealthyNet supplies information on 
nutrition, self-care, disease preven- 
tion, and alternative medicine. 
http://www.healthy.net/ 

* HealthTouch Online dispenses infor- 
mation on commonly used prescription 
and over-the-counter medications. 
http//www.healthtouch.com/ 

* Noodles' Panic-Anxiety Page is 
chock full of information about 


away. Headsets allow nurses to com- 
municate with as many as five pa- 
tients each; the patients can also 
chat with each other as in a confer- 
ence call. The nurse can call each 
patient's local medical emergency 
service should a problem develop. 


file is small enough for easy transmis- 
sion over the Internet or other net- 
works that use regular phone lines. 
To locate telemedical clinics, con- 
tact the Telemedicine Research Cen- 
ter at http://tie.telemed.org. 
Rapid Virtual Reality 
converts photos into 
3-D models, then adds 
texture, for computer 
display. The small 


file is easily sent 
over phone lines. 


many different mental health issues. 
http:algy.com/anxiety/anxiety.html 
e Medscape provides health news and 
access to medical articles by keyword. 
Targeted mainly for doctors, it is use- 
ful for lay people as well. © 
http:www.medscape.com/ 

* Hotwired Health Clinic features Dr. 
Andrew Weil, a leading guru on alter- 
native medicine, who fields ques- 
tions. http://www.drweil.com 

* Medicine OnLine provides data on 
pharmaceutical and medical-device 
companies. http://www.meds.com 
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The Right Stufi 


YOU'RE in 

the hospital 
suffering from a 
bad infection. 
The doctor has 
prescribed antibi- 
otics, but you 
don’t seem to be im- 
proving. Could the pre- 
scription be wrong? As 
many as half of some 
hospitals’ antibiotic pre- 
scriptions are inappro- 
priate, mainly because 
up-to-the minute pa- 
tient information isn’t available, says 
Stanley Postotnick, a pharmacist at 
LDS Hospital in Salt Lake City. “It is 
a problem of information manage- 
ment,” he says. Postotnick helped de- 
velop the software for a system that 
tracks how antibiotics are being used 
at the hospital. 

At LDS, the software helps doctors 
decide on the most effective antibi- 
otic, even flagging potentially danger- 
ous interactions with other drugs. 
Nurses and doctors use PCs rather 
than bedside clipboards to chart a pa- 
tient’s condition. PCs are everywhere 
a patient receives care, from operat- 


dunt 


Pills to Keep You Young? 


AS MILLIONS of baby boomers cross 
the great divide into middle age and 
beyond, a flood of anti-aging remedies 
has emerged. Books such as The Super- 
Hormone Promise, by Dr. William Regel- 
son and Carol Colman, claim that 
hormones such as DHEA (dehy- 
droepiandrosterone) can reduce body 
fat, revive the immune system, and 
protect against cancer and heart dis- 
ease, among other benefits. The basis 
for all the hoopla is the fact that a 


number of hormones decline as we age. 


Proponents say that restoring these 
hormones to their prior levels retrieves 
the strength, mental sharpness, and 
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ing rooms to the 
* 3 bedside. Linked 

f- toa mainframe, 
# the computers 
store all patient 


laboratory tests, 
such as urine © 
| analysis, for exam- 
ple, are automati- 
cally entered into 
a massive med- 
4 ical database 
that screens for 
/ drug allergies and 
interactions. Within 
. seconds, the system 
pops up a menu of rec- 
ommended antibiotics. After the doc- 
tor selects a medication, the prescrip- 
tion is sent directly to the pharmacy. 
Over the past six years, the LDS 
system has helped reduce by 40 per- 
cent the incidence of patients being 
given the wrong antibiotic or dosage. 
Two Boston-area hospitals are putting 
PCs equipped with the LDS software 
in patients' rooms, according to Postot- 
nick, and other hospitals have also ex- 
pressed an interest in the program. 
Price could be an obstacle, however. 
The cost of purchasing and installing 
the system and computers would cost 
a mid-sized hospital around $4.5 million. 


sexiness of youth. The most heralded 
hormones are DHEA, testosterone, and 
the seemingly ubiquitous melatonin. 

The question is: Can these hor- 
mones slow down the aging process? 
The question cannot be answered con- 
clusively, because no definitive stud- 
ies exist. Most of the evidence on 
these hormones is anecdotal, and 
their long-term effects are unknown. 
Some can cause damage over the short 
term. High levels of DHEA have al- 
ready been linked to liver damage and 
carpal tunnel syndrome, for example. 

Until clinical trials provide some 
solid information, most doctors ad- 
vise patients to avoid hormones pro- 
moted to reverse aging. 


| records. Results of 


Home HIV Testing 


THIS YEAR, two at-home HIV test 


kits, Confide and Home Access, are 


expected to be available for the 


first time in drugstores nationwide. 


The $40 kits provide anonymous 


tests for the AIDS virus; results are 


communicated by telephone. 
Here's how they work: Place 
several drops of blood from a fin- 
gertip on a special card, which 
is enclosed in a pre-addressed, 
postage-paid package for mailing 
to a testing laboratory. After a 
week, call an 800 number and 


enter the kit's identification num- 


ber. If the test is positive, a 
trained counselor immediately 
comes on the line to offer emo- 


tional support, explain the results, 


and make referrals to local medical 


services. If the test is negative, a 
recorded message supplies infor- 
mation about how to stay safe, 
and the caller can then choose to 
speak to a counselor. 

Critics of the tests are con- 
cerned that people who are HIV 
positive will not get adequate 
support and counseling over the 
phone. But the FDA approved the 
kits last year, saying the need for 


anonymous testing outweighs the 


potential risks. Some 60 percent 
of HIV-positive people are un- 
aware of their condition and are 
reluctant to be tested in doctors' 
offices or clinics, according to 
government surveys. 


For more information, call John- 


son & Johnson at 800-THE-TEST, 
or Home Access at 800-HIV-TEST. 
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Cheaper Cures 


OVER THE PAST five years, some of 
the best-selling prescription medi- 
cines have become available over 
the counter, making medications 
for common ailments easier and 
less costly to procure. 

What's next? Good bets are: 


r Dolobid, 
ANTIINFLAMMATORY Feldene 
NON-SEDATING Clariton, 


ANTIHISTAMINES | Seldane, Hismanal 


Vagistat, 


ANTI-FUNGAL Spectazole 


Computer Ear 


HEARING AIDS are entering the 
digital age with a new 

model by Oticon of P a 
Somerset, New Jer- Tu 
sey. The small chip | 
being used inside 
the device can 
process 14 million 
instructions per ` 
second, making it N à 
the equal of many 
desktop computers. 


This "hearing 


be tuned to 


Fitness Coach 


MORE THAN 11.6 million Americans 
held memberships in commercial, for- 
profit health clubs in 1995, and 19.1 
million worked out at some sort of ex- 
ercise facility, according to the Inter- 
national Health & Racquet Sportsclub 
Association. Yet the yearly dropout rate 
is about 40 percent, says the IHRSA. 
Programs such as the Fitlinxx Inter- 
active Fitness Network (800-410-1110) 
aim to curb this attrition by helping 
health club staffers oversee the exer- 
cise regimens of club members in a 
way that keeps the ex- | 
ercisers motivated and 
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computer" can 


compensate for 
an individual's 
hearing loss. 


Are for Quitters 


NICOTINE-releasing patches and 
chewing gum are the cure du jour for 
smokers trying to quit, but they are far 
from foolproof. Only about 15 percent 
of those who use a nicotine substitute 


NAME 


FORM 


DOSAGE 


Ware successful in kicking the habit over 


Smoking: Patches ^ 


the long haul, studies show. | 

The nicotine substitutes are far safer 
than smoking, because they lack thou- 
sands of the harmful chemicals that 
cigarette smoke contains. But you can 
overdose on nicotine; too much can 
cause an irregular heartbeat and nau- 
sea. For help in quitting, call the Amer- 
ican Lung Association (800-Lung-USA). 


$30 per week or 


icotrol ' | | ; 
Nicotro patch 15 milligrams per day Six weeks $80 for program 
Three doses of 21, 14, e 
Nicoderm patch anii T vili | 10 weeks $300 
Two milligrams if under 25 
Nicorette gum cigarettes per day; four Up to 12 weeks $250 


milligrams otherwise. 


Called DigiFocus, the device uses 
digital signal processing to improve 
speech perception even as back- 
ground noise changes. Until now, 
the best hearing aids could only 
> manipulate sound in two or 
L2» three bandwidths—the 
à equivalent of simple 
bass and treble con- 
trols. DigiFocus ad- 
justs sound over 
seven bands, im- 
proving speech 
comprehension 
in the process. 


injury-free. The New York Knickerbock- 
ers have been using the system at their 
training facility for the past three years. 

An information screen tracks your 
workout. If you lift weights, for exam- 
ple, more quickly or slowly than the 
prescribed speed, or outside a desig- 
nated range, you'll hear a beep. On car- 
diovascular equipment, Fitlinxx warns 
you if your heart rate strays from the 
programmed guidelines. 

Instructors can use search filters 
to review attendance records and spe- 
cific results, and then modify the pro- 
grams accordingly.— Bob Sillery 


FitLinxx monitors your 
workout regimen. 


Funding Alternative 


AMERICANS SPEND billions of 
dollars on unorthodox healing thera- 
pies—such as acupuncture, home- 
opathy, magnetism, and biofeed- 
back—that haven't been subjected 
to clinical trials. The Office of Alter- 
native Medicine, a part of the gov- 
ernment's National Institutes of 
Health, aims to assess the effective- 
ness of alternative therapies and eval- 
uate the possibility of integrating 
them into the medical mainstream. 

Initially, the OAM funded 42 pilot 
projects for as much as $30,000 each 
to assess an assortment of alternative 
treatments ranging from macrobiotic 
diets for cancer and acupuncture for 
depression to prayer for substance 
abuse. Changing tactics, the office 
then began to finance larger-scale 
research projects at university-based 
centers. To date, 10 centers have 
been awarded about $1 million each 
to focus on such areas as AIDS, can- 
cer, addictions, women's health, and 
the treatment and relief of pain. 

The 42 initial projects aren't ex- 
pected to yield any definitive find- 
ings, says Anita Greene, an OAM 
spokeswoman. And it will be years 
until any of the larger studies are 


concluded. J 
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at http://www.popsci.com. In future 
issues, we'll share the results of the 
Reader Poll. Thanks! 


Do you look forward to the Best of What's 
New section each December? 


C] Yes C] No C] Not sure - 
How much do you read of Best of What's New? 
[ ] all C] half C] none 

[ ] most [ ] some 


Please indicate why you like Best of What's 
New. Please answer using the following scale: 


1 —strongly agree, 2—agree, 3—somewhat 

agree, 4—somewhat disagree, 5— disagree, 

6—strongly disagree 

l like to know the top choices in every field. 
l 2 > 5 $ 6 


I like the variety of the Items. 

] Z 3 4 5 6 
| trust the PoPuLAR Science editors to tell 
me what's best. 

] 2 3 + 5 6 


I like the drawings. 

l 2 3 4 5 6 
I like the explanatory diagrams. 

] 2 3 4 5 6 


I like the brevity of the items. 
|] 2 & p S D 


Using the same scale as above, please tell us 
what you don't like about Best of What's New. 


I don't like the fact that some items are 
repeated from earller issues. 


l 2 3 4 5 6 


I think the stories are too short. 
] 2 3 4 5 6 


I think the section is too long. 
l 2 3 4 5 6 


How long do you think the items for Best of 
What's New should be? 


L] Longer—about half a page apiece 


I 

l C] Longer—a full page each 

I [ ] About the same [ ] Shorter 
|j 01 Lj 97 


DopularScier 
FEEDBA 


Dear Reader, Help us keep Poputar Science a magazine that is in step 
with you. Please fill out this questionnaire and mail it to PSFeedback, 2 Park 
Ave., New York, NY 10016. Or fax it to us at 212-481-8062. Or fill it out online 


READER POLL 
The Space Shuttle has an 
estimated 1-in-145 chance of 
blowing up on any mission. 
Knowing this, would you 
risk riding in it if you had 

the chance? 
| ]Yes | [No 
Please explain why you feel 
that way. 


| ]Not sure 


MAY 1996 READER 
POLL RESULTS 
"Do you think sport- 
utility vehicles are safer 
than passenger cars?” 


Here are the results: 


25.7% OO" 


say yes, SUVs are safer 


50.1% $$ 


say no, SUVs are not safer 


24.2%OO< 


are not sure 


Whether they voted yes or no, many re- 
spondants chose the same feature of 
SUVs as their rationale: the height of the 
vehicles. Yes voters said the extra height 
gave drivers a better view of the road, 
allowing them to see more and be better 
defensive drivers. And those who voted 
no said that the height gave SUVs a 
higher center of gravity, thus making 
the vehicles handle poorly and making 
them more susceptible to rolling over. 


Do you use the addresses provided at the end 
of Best of What's New to contact companies 
and research organizations for information? 

[ ] Yes C] No 


[ | Sometimes 


Have you ever EA any products because 
they were Best of What's New? 


L] Yes [] No 


Would you like to see Best of What's New as 
a separate 13th issue with longer stories and 
more information on each item? 

[C] Yes C] No [ ] Not sure 


If yes, how much would you expect to pay for 
such an issue? 


C $2.50 [1$3.50 [0 $4.50 
O $3.00 O $4.00 ([]55.00 
Other 


Where or how did you get this issue? 
[C] Newsstand [ ] Subscription 
[ ] Other 


Are you male or female? 
[]Male []Female 


Please put an "X" in the box that indicates 
your age: 

[] Under 18 [] 40-49 [ ] 70 or over 
[]18-29 [150-59 

[]30-39 [] 60-69 


What is your marital status? 
[ ] Single (never married) [ ] Married 
[ ] Separated or divorced [ ] Widowed 


What is the highest level you completed 
in school? 

[ ] Some high school or less 

[C] Graduated from high school 

[ ] Attended college 1 - 3 years 

[ ] Graduated from 4-year college 

[ ] Master's degree 

[ ] Doctoral degree 


Please "X" the box that best describes your 
total household income. 

C] Less than $15,000 [L] $45,000 - $59,999 
C] $15,000 - $29,999 [C] $60,000 - $74,999 
C] $30,000 - $44,999 [ ] $75,000 and up 


What Is the zip code of the area in which you 
live? 


Se Oe: SSS ee ee T 


We would appreciate any additional com- 
ments or suggestions on a separate page. 


Name: 

Address: _ z 2 
City/State: 

Telephone: 


Fax: 


PopularScience 
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When you hit your head and “see 
stars,” what do you really see? 
David Wahnschaffe 
Baton Rouge, La. 


IT ALL DEPENDS on what you 
mean by the word see. If you are re- 
ferring to something your eyes do, 
then you aren't really seeing any- 
thing. But if seeing is something 
your brain does, based on electrical! 
input from nerves in your eyes, then 
in some sense you are “seeing” 
prickles of light. 

Northwestern University neuro- 
biologist David Ferster explains 
what’s happening this way: Banging 
or bumping your head hard enough 
causes some of the eyes’ very sensi- 
tive nerve cells to fire, or send off 
electrical signals even though no 
light has entered the eyes. When 
the signals reach the brain a few 
milliseconds later, the brain has no 
idea they were generated by a blow, 
and interprets them in the only way 
it knows how, as if they originated 
from light entering the eyes. So you 
perceive random flashes of light, 
even though no such flashes exist. 

Something similar happens after 
a whack to your funny bone, says 
Ferster. A blow to the elbow stimu- 
lates electrical activity in nerves 
that stretch from your fingers to the 
brain. The brain, unaware of the ori- 
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EDITED BY CECILIA WESSNER 


HOW IT WORKS 


Electronic Locks 


SWISH! WITH A SWIPE of your card, you've unlocked your hotel-room door. 
Unlike regular keys, electronic locks admit card holders only during prepro- 


JAI Oy 


grammed times. During emergencies, a master card or key can still open any : 


lock. To prevent lockouts during power failure, the locks are battery powered. 


The locks signal when batteries are low.— William L. Thieriot 


6 AA 
batteries 
inside 


e Key Card 


A magnetic strip is packed 
with information. 


Track 1: 

Electra Card Optional data, such 
modu! - reader as hotel's I.D. number 

TN F E Track 2: Not used 

as ~ readout > | i 

* y Track3: i 

2 f * Codes for card D, 
X and access privileges 


© Getting in the Door 

The first time the card is 
inserted, the information 
on the magnetic strip 
reprograms the lock with 
the guest's arrival and 
departure dates, overriding 


r for any previous commands. 


lergency 
‘entry 


9 Reprogramming the Card 
Cards are reprogrammed via a 
computer system that keeps track 
of all lock entries, for added 
security. A magnetizing 
unit encrypts about 400 
bits of information when 
the key card is swiped 
through the encoder base. 


Handset 


m e ee 


handset 


* Type of card: guest, 
employee, handi- 
capped (for longer- 
timed entry) 

* Check bits, for 
accurate reading, 
and encryption bits 


System r: 
controller e er 


P" ENTA base 


(7) Information from the Lock 
Removed from its base, a portable unit 
plugs into any lock, to reprogram the 
lock or to download the times of the 
last 100 openings from the lock's entry 
log for a security investigation. 


o: per 


gin of these signals, interprets them 
as coming from special sensory re- 
ceptors in your fingers, and so you 
feel your fingers tingle. 


| have read that all babies are born 
with blue eyes. However, a friend 
has shown me a book that states 
that some babies are born with 
brown eyes. Which is correct? 
Charles J. Shaw 


cshaw @epix.net 


YOUR FRIEND'S book is right. 
Some babies are born with brown 
eyes, says Dr. Anne Sumers, an oph- 
thalmologist in Ridgewood, New 
Jersey, who is also a spokesperson 
for the American Academy of Oph- 
thalmology. It all depends on the 
amount of melanin, a dark pigment, 
in the iris—the colored "donut." 
People with brown eyes have the 
most melanin in their irises, those 
with hazel eyes have less, and those 
with blue eyes, even less. 

When a baby is born, the 
melanin pigment is concentrated in 
the folds of the iris; after a few 
months the melanin moves to the 
surface of the iris and gives the 
baby its permanent eye color. This 
can take six months or even longer. 
But the amount of melanin with 
which a baby begins life varies. Ba- 
bies of African or Asian descent, for 
example, may already have some 
visible melanin at birth, so their 
eyes appear brown, but may be- 
come darker over those first few 
months of life. 


Why is the sea salty? 
davebonney @aol.com 


THE SEA IS salty because it con- 
tains a tremendous amount of dis- 
solved minerals. If you could 
extract all the salt from the world's 
oceans and spread it evenly over 
Earth's land surface, you'd get a 
crystalline layer about 500 feet 
thick, according to a fact-packed 
pamphlet entitled, appropriately 
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enough, "Why is the Ocean Salty?" 
written by Herbert Swenson of the 
U.S. Geological Survey. 

In Earth's infancy, the atmos- 
phere contained a toxic brew of hy- 
drogen chloride and other nasty 
gases vented from inside the globe 


via volcanoes. Some of these gases 
dissolved in the primordial ocean, 
making it salty. Since then, eons of 
erosion and rainfall have boosted the 
salt level by converting mountain 
rock and flat prairie soil and every- 
thing in between into dissolved salts 


= X I M X SML SS SS SS e 


NordicTrack perfects the science of weight lifting with the 
NordicFlex® UltraLift A machine so advanced it delivers a 
health-club quality workout at home. 


SUPERIOR WORKOUT 


D. Ultratift” delivers a superior workout 
| because its ne four-bar linkage 
system smoothly transforms your body 
weight into muscle-pumping resistance. = _ 
It’s real weight lifting without — mem 
the inconvenience. 


FASTER WORKOUT 


“a Its Single Station 
5. | Design" reduces the — P 
LOL amountoftime you “Xe P — 
LE spend between om Fpi 

dE exercises so you get i "E 
_ Se acomplete body f 
: workout faster. 


ADVANCED ERGONOMICS 


The Ultra Lift" ingenious 
ergonomic design carefully 
isolates e muscle groups 
for an efficient workout. 
A It also guides your form 
E so you gel the most out 

am of every lift, 


AFFORDABLE QUALITY 


For just $39.95 per month* you can enjoy all the 
benefits of this health-club quality machine in 


your home. a 
The NordicFlex^ UltraLift”; 
try it for yourself for 30 "x 


NORDIC FLEXT YN Nordic Tack 


The NordicFlex® UltraLift"; try it for yourself for 30 ra 


YES! Rush me a FREE VIDEO & BROCHURE! 1-800-441-6163 eas 


Call or send to: NordicTrack, Dept. 18KA7 
i — — 104 Peavey Road, Chaska, MN 55318-2355 


| httpz/ /www.nordictrack.com 
Mel Lo o ig... 01997 NordicTrack, Inc, a CML Company. Al rights reserved. 
& based on approved p 


E ‘Monthly minimum payment chase with the Nordic Troc" Credi Cord. A down peyment of $99.95 plus shipping ond handling and applicable sales x s required. As f 4/96, APR of 18% in WI; 19.8% 
in UA: 21.96% in al other shales. animam 


Street 


e Charge: 90€, Credit s extended by Monogram Credit Cord Bonk of Georgia, Fami pins sic l change i hr E 
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Fifteen years of microelectronic 
research makes conventional 
antennas a thing of the past! 


This little box uses your home's electrical wiring to give non-sub- 
scribers, cable subscribers and satellite users better TV reception! 


Technology corner 


1. Why don't conventional antennas 
work as well as the Spectrum? 


Bandwidth of TV Signal 

4 5 b 

— E When TV signals 

inae: are tuned at the TV 

| | channel's center fre- 
quency, optimum tun- 
ing has been 
achieved. 
HW Other antennas 
can't offer center fre- 


BEST RECEPTION 


quency tuning like the 
Spectrum Antenna 
can. They only offer 
such tuning up to the 
edge of the center fre- 
quency. As a result 
your 
remains snowy. 


Spectrum system 
Precision tuning 
——— 


Other systems 
Non-precision tuning 


TV picture 
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2. How does Spectrum use a home's 
electrical wiring as an antenna? 


elieve it or not, the Spectrum Antenna simply 
B daaah the giant antenna that already 
exists in your home. Essentially, it uses all of the 
wiring throughout your home's walls and ceilings 
to make an antenna as large as your house for 
unbelievably clear reception of local broadcasting. 


3. Spectrum antenna features 


Parallel 75 ohm resistance 
For minimum loss of signal 


(i search control 


m a a 
Por Se Liltir antenna 


Polarized three-prong plug 
for grounding 
Far optimum signal grounding 


lo enuminate noise and static 


Resonant fine tuner control > 
For dialing in crisp, clear TV/stereo 
reception, eliminates ghosting 

Dual AC outlets with built-in surge protection 
For plugging in additional TV/stereo equipment 
guaraing against dama qe and electrical sut J Bs 


ntil recently, the only convenient way 
to guarantee great TV reception was 
to have cable installed or place an an- 
tenna on top of your TV. But who wants to pay 
a monthly cable fee just to get clear reception, 
or have rabbit-ear antennas that just don't work 
on all stations? Some people just aren't inter- 
ested in subscribing to cable. Or they may live 
in an area where they can't get cable and TV- 
top antennas aren't powerful enough. And 
what about those people who have cable or 
satellite systems but still can't get certain lo- 
cal stations in clearly? 

Now, thanks to fifteen years of microelec- 
tronics research, a new device has been devel- 
oped that is so advanced, it actually makes 
conventional antennas a thing of the past. It's 
called the Spectrum Universal 
Antenna / Tuner. 


Advanced technology. 
Just imagine watching TV and 
seeing a picture so clear that 
you'd almost swear you were 
there live. Just plug the 
Spectrum Antenna into a stan- 
dard AC outlet and plug your 
TV into the Spectrum. You can 
remove the unsightly clutter 
of traditional TV-top devices 
gathering more dust than tele- 
vision signals. Get ready for 
great reception. Your TV will 
suddenly display a sharp, fo- 
cused picture thanks to its ad- 
vanced design "Signal Search" 
and "Fine Tuner" controls. 

Uses your home's electrical icio. The 
Spectrum Antenna is a highly sophisticated 
electronic device that connects into a standard 
wall outlet. The outlet interfaces the Spectrum 


clearly. 


Antenna with the huge antenna that is your - 


home wiring network. It takes the electrical 
wiring in your house or apartment and turns 
it into a multi-tunable, giant TV reception sta- 
tion which will improve your TV's overall tun- 
ing capability. The results are incredible. 
Just think how much power runs through 
your home's AC wiring system—all that 
power will be used to receive your local 
broadcasting signals. 


How it works. Broadcast TV signals are sent 
out from the local broadcast station (ABC, CBS, 
NBC, etc.). They interface with your home's AC 
power line system, a huge aerial antenna net- 
work of wiring as large as your home itself. 
When the Spectrum Antenna interfaces with 
the AC line, the signal is sent to its signal 


Who can use Spectrum? 


cable but you can't get 
certain local stations in 


don't have cable and 
want the stations to 
come in more clearly 


have a digital satellite 
system but can't get 
local stations in clearly 


processing circuit. It then processes and sepa- 
rates the signal into 12 of the best antenna con- 
figurations. These specially processed signals 
route themselves into 12 separate circuits. The 
Spectrum Antenna includes a 12-position rotary 
tapping switch, the "Signal 
Switch" control, which gathers 
twelve of the best antenna con- 
figurations. 

The "Signal Search" offers 
varying antenna configura- 
tions for the user to select from 
the best signals of all those be- 
ing sent. The signal then pass- 
es through the . Spectrum 
Antenna's special "Fine 
Tuner" circuit for producing 
crisp, clear reception. 

You Risk-free offer. The Spec- 

trum Universal Antenna/ 

Tuner comes with our exclu- 

sive 90-day risk-free home tri- 

| aland a 90-day manufacturer's 

warranty. Try it, and if you're 

not satisfied, return it for a full “No Questions 

Asked” refund. 

Limited time offer! We realize that 
most people have more than one TV 
in their home. We are offering a spe- 
cial discount on additional Spectrum 
Antennas so you get great reception 
on all your TVs! 


You have 


You 


Spectrum Antenna™......................$39 $4 S&H 
Aaditional antennas 


Please mention promotional code 1492-PS-10026. 
For fastest service, call toll-free 24 hours day 


TECHNOLOGY UPDATE 


Advertisement 


How to make your car invisible 
to radar and laser. . ./egally! 


Rocky Mountain Radar introduces a device guaranteed to make your 
car electronically "invisible" to speed traps—if you get a ticket while 
using the product, the manufacturer will pay your fine! 


beat when you drive past 
\ a speed trap—even if you 
fp aren't speeding—don't 
oe bother reudi this. I 
d BW can't tell you how 
many times that has hap- 
WE The Phazer will pened to me. Driving down 
"jam" both radar ‘the interstate with my 
and laser guns, pre- cruise control set at eight 
venting police from miles over the limit, I catch 
measuring your a glimpse of a police car 
speed. parked on the side of the 
road. My heart skips a 
beat and for some reason I look at my 
speedometer. After l've passed the trap, 
my eyes stay glued to my rear view 
mirror, praying the officer will 
pass me up for a "bigger fish." 

It seems that as speed-detec- 
tion technology has gotten more 
and more advanced, speeding 
tickets have become virtually 
unavoidable. And although de- 
vices exist that enable motorists 
to detect these speed traps, they 
are outlawed in many states... 
including mine. 


The solution. Today, Rocky Mountain Radar 
offers drivers like me a perfect solution—the 
Phazer. Combining a passive radar scrambler 
with an active laser scrambler, the Phazer makes 
your automobile electronically "invisible" to 
police speed-detecting equipment. 

The radar component works by mixing an X, 
K or Ka radar signal with an FM "chirp" and 
bouncing it back at the squad car by way of a 


Police laser | | 


4 


a TE RR RR RR UR LR UL 
Reflected radar with an FM "chirp" i | 


Police radar HI | 


o»: 


Special infrared beam with "noise" fii 


If your heart doesn't skipa | waveguide antenna, effectively confusing the 


computer inside the radar gun. The laser com- 
ponent transmits an infrared beam that has the 
same effect on laser Lidar units. 


Shown actual size, 
the Phazer is only 
JWx4'LloxL5H! 


Perfectly 

legal. 5ome radar devices have been outlawed 
because they transmit scrambling radar 
beams back to the waiting law enforcement 
vehicle. The Phazer, however, reflects a por- 
tion of the signal plus an added FM signal 
back to the police car. This, in effect, gives the 
waiting radar unit an electronic "lobotomy." 
Best of all, unless you are a resident 
of Minnesota, Oklahoma or Wash- 
ington, D.C., using the Phazer is 
completely within your legal rights. 


vices that foil speed traps by making vehi- 
cles electronically "invisible" to palice 
radar. Radar scramblers mix a portion of 
the radar signal with hackground clutter 
and reflect it back to the squad car. This 
technique, pioneered by Rocky Mountain 
Radar, creates an unreadable signal that 
confuses the computer inside the radar gun. 


works in a similar manner. it transmits a 
special infrared beam with information 
designed to scramble the laser signal. The 
result? Readouts on police radar and laser 
guns remain blank. As far as the police 
officer is concerned, your vehicle is not 
even on the road. 


Radar and laser scramblers are de- | 


| 


The laser scrambler in the Phazer | 


B The 
Phazer 
makes your car WA 
invisible to police 
radar and lasers or 
the manufacturer will 
pay your speeding ticket! 


How it scrambles radar. 
Police radar takes five to 10 mea- 
surements of a vehicle's speed in about one sec- 
ond. The Phazer sends one signal that tells the 
radar the car is going 15 m.p.h. and another signal 
that the car is going 312 m.p.h. Because police 
radar can't verify the speed, it displays no speed 
at all. To the radar gun, your car isn't even on the road. 


Works with laser, too! The Phazer also pro- 
tects your vehicle from Lidar guns that use the 
change in distance over time to detect a vehicle's 
speed. The Phazer uses light-emitting diodes 
(LEDs) to fire invisible infrared pulses through 
the windshield. Laser guns interpret those puls- 
es as a false indication of the car's distance, 
blocking measurement of your speed. Again, it's 
as if your car isn't even on the road. 


Range up to three miles. The 
Phazer begins to scramble 
both radar and laser signals 
as far as three miles away 
from the speed trap. Its range 

of effectiveness extends to 

almost 100 feet away from 

the police car, at which point 

you should be able to make 

visual contact and reduce 
your speed accordingly. 


Ticket rebate program. Rocky 

Mountain Radar is so confident 
that the Phazer will protect you from 
both radar and laser speed-detection 
devices that if you do get a speeding 
ticket within the first year while using 
your Phazer, they will pay your fine! 


Encourage responsible driving. While the 
Phazer ts designed to help you (and me) avoid 
speed traps, it is nof intended to condone exces- 
sive speeding. For that reason, the manufacturer 
will only pay tickets where the speed limit was 
not exceeded by more than 30%, or 15 miles 

per hour, whichever is less. 


Risk-free. Thanks to 
the ticket rebate pro- 
gram, speed traps 
don't make my heart 
skip a beat anymore. 
Try it. Your car will be in- 
visible to police radar and 
laser, or the manufacturer 
will pay your fine! It's 
backed by our risk-free trial 
and three-year manufactur- ~ | 
er's warranty. If you're not in OK, MN and 
satisfied, return it within 90 Washington DC). 
days for a full "No Questions Asked" refund. 


The Phazer: i v VASA $199 $14 S&H 
Please mention promotional code 1901-PS-10027. 
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E The Phazer is 
a completely legal 
way to protect 
yourself from 
speed traps (except 


For fastest service call toll-free 24 hours a day 


| 2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113 
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The Popular Science Show on The Learni 


EXPLORE MORE of the latest and greatest in science and og 
when Popular Science hits the airwaves this month. P X 


* Wednesday, Jan. 8, 8:30 to 9 p.m. and 11:30 to midnight EST 


œ Sunday, January 12, 6 to 6:30 p.m. EST 


EYE OF THE STORM with an arsenal of e-gadgets, includ- 
WHAT'S A tornado like—seen from ing a global positioning satellite sys- 
way too close for comfort? Warren tem and radio and satellite links to 


Faidley knows. Faidley, the top pro- real-time weather-data systems. 
7 SECRETS OF THEIR SUCCESS 
HOW DO ATHLETES soar beyond the rest 
of us? One of the latest tricks is a ther- 
apeutic techno-assist from a hyperbaric 
—4 chamber. Players from the 
— — | Seattle SuperSonics, the first 
& | NBA team to use the technique, 
BÉ | are sealed into the chamber to 
4| breathe pure oxygen— 15 times 
| the normal intake. The therapy is 
said to enhance muscle healing. 


fessional storm chas- FYI: HOW FAR CAN 

er and photographer, covers more WE SEE INTO SPACE? 

than 100 tornadoes, hurricanes, and THE KECK Observatory, on the “big 
other weather disturbances annually. island” of Hawaii, is the largest 

To assist his storm tracking, Faidley ground-based telescope. Learn how 
has equipped his sport-utility vehicle ^ it works and what it does. 


Wednesday, Jan. 15, 8:30 to 9 p.m. and 11: 


Sunday, Jan. 19, 6 to 6:30 p.m. ESI 


HOW TO SPEAK “WHALE” copter with camera mount provides 


JOHN FORD is a biologist and pioneer a new tool for filmmakers—and will 
in killer-whale dialect research. make viewers feel more like they're 
Assisted by the latest audio technol- ^ part of the scene. That's because it 
ogy, such as underwater recording goes where regular equipment can't— 
equipment called hydrophones, Ford for example, through a tunnel to fol- 
is developing a linguistic "library" low a speeding car. 


from whale pods in the San Juan, 
Puerto Rico, area. With this library, 
he's assembling a computer data sys- 
tem to further analyze whale sounds. 
FLYING CAMERA 

THE HOVER-CAM floats like a butterfly 
and shoots film like a...well, maybe it 
doesn't shoot film like a bee. But this 
five-foot-long remote-controlled heli- 
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that have been washed into rivers 
and then dumped into the oceans. 

A little bit of salt gets deposited 
back on land when wind-whipped 
waves crash on shore and fierce gales 
blow sea mist onshore. But mostly 
the salt stays put, because evapora- 
tion removes only pure water and 
leaves behind dissolved substances. 

Lake water is salty, too, but not 
to the taste. Swenson calculates 
that a cubic foot of water from Lake 
Michigan contains about one-sixth 
of an ounce of salt, while a cubic 
foot of sea water contains about 2.2 
pounds, or about 220 times more. 

Swenson’s pamphlet is on the 
Web site of the city of Pacifica, Cali- 
fornia: http://www.ci.pacifica.ca.us/ 
NATURAL/SALTY /salty.html 


Why do we get goosebumps, and 
what purpose do they serve? 
Jeffrey A. Gebert 


jgebert@ix.netcom.com 


ALTHOUGH WE like to think of our- 
selves as state-of-the-art when it 
comes to evolution, humans are ac- 
tually a collection of some pretty 
ancient physiology. Goosebumps, 
for instance, are a holdover that 
helped our distant, and far hairier, 
mammalian ancestors conserve 
body heat. When the temperature 
drops, a muscle connected to the 
skin called the piloerector muscle 
contracts, causing the skin to bunch 
up around hair follicles and making 
hairs stand straight out from the 
skin. Assuming that the hairs are 
abundant and close together, this 
action traps a layer of body-heated 
air close to the skin. So for bears 
and skunks, goosebumps offer some 
natural insulation. We have the 
same piloerector muscle, and it does 
the same thing to our skin and hair 
follicles as it does to that of bears’. 
But even the most hirsute human 
doesn’t have enough hair to trap air 
next to the skin. 

The piloerector muscle also re- 
sponds to danger or fear signals 
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Studies show that jobs for computer service technicians will be up by 38% in the next 10 years! 


Prepare for today's o oP ortunities 
in computer service with NRI’s flexible, 
state-of-the-art training 


As an NRI student, you’re in v You prepare for — 
charge. You decide when NEW! A+ Certification with 
one-on-one instruction 


and where to study. You set 
your own pace. You even 
build a computer system 


PC Options and NRI's CD-ROM tutorial 


Throughout your course, your work is 
reviewed and evaluated by your 


that suits your needs —m S| — |] "tae 9D E experienced instructor. So even 
and budget. Only NRI is z R Aà — though you're studying at 
training e "M / // v3, home, you're never alone. You 
h emn E “can reach your instructor by 
you the x Sia X E DE mail, phone, fax, or modem. 
control you ; im D EN That's right! With NRI's 
want, the | (= ze: exclusive Online Connection 
ti mute "^ z Ze c kn. 7 V YY you can chat with your 
Sape e oo mi T — AT im Be) instructor, attend online 
you need! YOU GET EVERYTHING YOU NEED FOR SUCCESS seminars, get the answers to 


trequently asked questions, download 
supplemental materials, find out about 
changes in technology, and more. 
As the culmination of 
vour training, you receive 
NRIs interactive CD-ROM 
with tutorials related to the A+ 
Certification exam. In no time at all, you T"! 
have the skills, experience, and fon reet 
you need to sit for the A+ exam and take 
advantage of the booming opportunities in 
computer service. Just think — everyone 
with a computer is a potential client! 


FREE CATALOG! 
1-800-321-4634, Ext. 2133 


IM PENTIUM? 166 PC Features 16 meg RAM, 256K cache memory, 
and 1.6 gigabyte hard drive for exceptional data storage capacity and 
data access speed 

E SUPER VGA COLOR MONITOR Plus 1 meg video memory 

Ei EXCITING MULTIMEDIA PERIPHERALS 8X CD-ROM drive, 

16-bit sound card, and stereo speakers 

E FAX/MODEM 28,800 baud for fast communications, plus Netscape 
Navigator " Web browser and ten free hours of America Online 


E DIAGNOSTIC PACKAGE The portable ForeFront Troubleshooter " 
software and CD-ROM for quick detection of system and multimedia 
failures 

E NRI DISCOVERY LAB Complete breadboarding system to design 
and modify circuits, diagnose and repair faults 

Bi DIGITAL MULTIMETER Professional, hand-held test instrument 
for quick and easy measurements 


With a combination of step-by-step 
lessons and hands-on training 
projects, NRI builds your skills and 
confidence quickly. You begin with an 
exploration of electronics and move 
on to such cutting-edge subjects as 
virus protection, multimedia 
troubleshooting, PC communications, 
Local Area Networks, and more. 


Best of all, you get the top-notch 
computer and diagnostics you need 
to put theory into practice — and 
start earning while you learn! 


You train with E WINDOWS 95 Today's popular, time-saving operating system Visi 
; | -ROM TUTORIAL Easy nre Se eat Visit our Home Page at 
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e — SEND TODAY FOR FREE NRI CATALOG! 
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your Pentium? processor-based system, 
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developments in technology. You may 
choose the Pentium? 166 system described 
here or purchase selected upgrades at 
special student rates. It's our state-of-the-art 
guarantee! 

No matter what PC features you prefer, 
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4401 Connecticut Avenue, NW, Washington, DC 20008 __| AAS Degree in Accounting 
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Travel by the Numbers 


HOW FAR DO trains, planes, and auto- 
mobiles take us every day? Here's the 
long and short and big and small of 
it.—compiled by William L. Thieriot 


Some 184,433 active aircraft flew 
3,605,000,000 miles in 1992. That's 
more than twice the distance flown in 
1960, when 76,549 aircraft soared 
1,769,000,000 miles. 


In 1992, 484,951,000 people boarded 
airplanes. If you add their trips to- 
gether, the mileage would make any 
frequent flyer proud: 
493,714,727,000. 


Loganair has been 
shuttling passengers 
between the Orkney Is- 
lands of Westray and 
Papa Westray, Great 
Britain, since September 
1967. The flight is sched- 
uled to last two minutes, 
but it was once com- 
pleted in 58 seconds. 
Check-in time for this 
brief trip is 20 minutes. 


The plane with the largest 
wingspan ever, the Hughes H4 
Hercules "flying boat," nicknamed 
the Spruce Goose, had a wingspan of 
319 feet, 11 inches and was 218 feet, 
8 inches long. Howard Hughes piloted 
the plane on Nov. 2, 1947, but it 
never flew again. 


The smallest biplane ever flown was 
the Bumble Bee Two. It measured just 
8 feet, 10 inches long and had a 
wingspan of 5 feet, 6 inches. It 
weighed 396 pounds when empty and 
its top speed was 190 miles per hour. 
Unfortunately, it crashed on May 8, 
1988, after it had reached an altitude 
of about 400 feet. 


In 1994, 66,488,269 passengers flew 
to or through O'Hare International 
Airport in Chicago. The airport saw 
883,062 takeoffs and landings in 
1994—an average of one every 37 
seconds— making it the busiest air- 
port in the world. 


Transit passengers traveled 
40,385,000,000 miles in 1992. 
That's only slightly more than the 
39,854,000,000 miles that they trav- 
eled in 1980. 
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Grand Central Terminal in New York is 
the largest train station in the world. 
Its two levels span 48 acres. On 67 
tracks, some 550 trains carry 200,000 
commuters each day. 


For the world's longest ride on the 
rails, try the Trans-Siberian Railway 
from Moscow to Vladivostok, which is 
5,777 miles long. It takes seven days 
to traverse the entire length. 


The United States has 3,116,555 
miles of rural roads and 785,160 
miles of urban roads. Some 91 per- 
cent of the roadways are paved. 


Bacup, England, claims the 
shortest street in the world. 
Elgin Street is 17 feet long. 


The longest highway in 
the United States is Route 
20. It spans 3,370 miles 

from Boston, Massachu- 
setts, to Newport, Oregon. 


Par 


The largest car produced 

for general use is the 

Bugatti Royale type 41, 
which measured more than 
22 feet long. Only six were 


xs L ever built, the first in 1927. The 


The smallest helicopter, built in 

1976, was the single-seat Seremet 
WS-8. It weighed 117 pounds without 
passengers and was powered by a 35- 
horsepower engine. Its rotor mea- 
sured 14 feet, 9 inches. 


The longest subway system in the 
world is the London Underground. It's 
254 miles long and has 270 stations. 
New York's subway system has the 
most stations, however, with 469; 
that system runs for 238 total miles. 


smallest registered car in the United 
States, built by Arliss Sluder, is 88.75 
inches long and 40.5 inches wide. 
Englishman Louis Borsi built and 
drove a 21-pound car. It had a 2.5cc 
engine and a top speed of 15 mph. 


U.S. vehicles drove a total of 
2,239,828,000,000 miles in 1992. 
That's up considerably from 
718,845,000,000 miles driven in 1960. 


For those who prefer seafaring, the 
largest passenger liner is the Norway. 
Measuring 1,035 feet, 7.5 inches 
long, it carries as many as 2,022 pas- 
sengers and 900 crew. 
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from the brain, says Wright State 
University biologist Barbara Hull. 
You can observe this in the stripe of 
erect hair down the back of an an- 
gry or frightened dog, or in the 
goosebumps you get when watching 
a scary movie. 


At what altitude are you considered 
to be out of Earth's atmosphere? 

No name 

vid fax 


THAT ALTITUDE varies, depending 
on a variety of factors. According to 
Van Nostrand's Scientific Encyclope- 
dia, the atmosphere extends 600 to 
1,500 kilometers (about 360 to 900 
miles) into space. "Once you get to 
a certain distance, Earth's atmos- 
phere kind of drizzles to a nebulous 
ending, where the gravity of an- 
other planet or a star then claims 
the atoms," says George Freier, pro- 
fessor emeritus of physics at the 
University of Minnesota in Min- 
neapolis. There are several reasons 
why the atmosphere extends out so 
far. For one, after about 100 kilome- 
ters (60 miles), the atmosphere's 
temperature increases rapidly with 
altitude, so it expands. Also, the 
lighter molecules of some com- 
pounds—such as hydrogen and he- 
lium—tend to travel farther into 
higher altitudes. Lastly, adds Freier, 
as one side of the planet is heated 
by the sun, the atoms in that part of 
the atmosphere are heated, so they 
expand. On the dark side, the at- 
mosphere contracts. 

The total mass of the atmos- 
phere has been estimated at 5.1x10" 
tons. Half of this total mass is below 
5,500 meters (about 18,000 feet). 
More than three-fourths of it is be- 
low 10,700 meters (about 35,000 
feet). And, adds Freier, there's actu- 
ally no place without some sort of 
atmosphere. "There's about one hy- 
drogen atom per cubic centimeter 
throughout the universe, so there's 
never a complete vacuum any- 
where," he says. 
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Is time travel possible? 
Michael Laird 
Christchurch, New Zealand 


lairdm @voyager.co.nz 


THERE IS NO definitive answer to 
your question. Some scientists, like 


We've streamlined 
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the famous theoretical-physicist 
Stephen Hawking, tend to believe 
that time travel is impossible, partly 
because it would create too many 
paradoxes—one is, what would hap- 
pen if you went back in time and 
ended up killing your grandfather? 


our parts...to make it easier 
to streamline yours. 
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accurate feedback. — Best Aerobic Exerciser®” even 
! Our famous better? It was no small feat. After 
Larger | RA Tire all, the original NordicTrack® skier 
E [t y upper-body was rated by fitness experts as the 
and control. workouts. most effective aerobic exercise, 
. to trim inches, tone up and build 
Integrated hi 
New, unibody sm mea cardiovascular health. The new 
design and wider w adjustability NordicTrack® skiers raise this 
skis for more and comfort. | 
stability. benchmark to even greater 
. Resistance heights. Experts said we couldn't 
fils tigi d i make "The World's Best Aerobic 
or smooth, quie easier 


workouts, 


i NordicTrack ProPlus™ 


Call today to learn more about 

the revolutionary design of the NEW 
NordicTrack...and discover how our 
streamlined parts can help streamline 
yours, easier than ever! 


Nordic rack 
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AEROBIC EXERCISER " EVEN BETTER! 


adyus 
4-level elevation. 


Exerciser?" any more effective, 
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innovations to make it even easier 
to use. Now anyone can enjoy the 
superior results from the world's 
best aerobic workout! 


Call ‘on for your FREE VIDEO and BROCHURE 


City State Zip 
Phone( J 
Call or send to: NordicTrack, Dept. 28047, 104 Peavey Road, Chaska, MN 55318-2355 


©1997 NordicTrack, Inc., a CML Company * All rights reserved. 
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Others, such as Kip Thorne at 
Caltech, can envision certain situa- 
tions in which time travel could be 
possible. The formation of worm- 
holes, theoretical constructs that 
connect two regions of space-time, 
depend on "exotic" matter and cer- 
tain conditions. However, if worm- 
holes can truly exist, then they could 
act as time machines to the past. 

Under Einstein's theory of Spe- 
cial Relativity, a person could also 
travel into the distant future. All he 
needs is a spacecraft that can ap- 
proach the speed of light. As the 
traveler approaches the speed of 
light, the theory goes, time slows 
down for him while it continues to 
pass at the regular rate for observers 
back on Earth. By the time the trav- 
eler returned, far more time would 
have passed on Earth than he would 
have experienced while in his space- 
craft. Of course, neither creating 
wormholes nor traveling near light 
speed is possible now. But the laws 
of physics do not absolutely prohibit 
the possibility of either. 

Actually, you can look into the 
past without doing anything out of 
the ordinary. Just gaze at the stars at 
night: You'll see them as they 
looked years, even centuries ago, de- 
pending on how distant they are. 
That's because it takes time for 
light to travel to Earth. Even light 
from our own sun is eight minutes 
old by the time it reaches our 
planet. And in a sense, each of us is 
also a time traveler into the fu- 
ture— where we all are headed, one 
day at a time. 


What is “freezer burn," and is it 
dangerous to eat food that is 
"burned"? 

VarenSwaab@aol.com 


YOU MAY NOT like the taste, tex- 
ture, or smell of freezer-burned 
food, but eating it certainly won’t 
hurt you, says Mark Uebersax, a 
professor of food science at Michi- 
gan State University. 
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Freezer burn is a poor appella- 
tion for what happens to improperly 
packaged food inside a freezer. 
Freezer dehydration would be more 
appropriate. When the coils that 
cool a freezer are colder than the 
food inside—which is most of the 
time—water migrates from the food 
to the coils. This happens through a 
process called sublimation, in which 
the ice in ice cream or other frozen 
food turns directly into a gas with- 
out first melting, and then moves to 
an area of lower energy, namely the 
freezer walls. If you were to leave an 
unwrapped steak in the freezer for 
long enough, you would end up 
with what is basically freeze-dried 
beef. Most of the time, though, only 
a small area of food is affected, usu- 
ally around where torn packaging al- 
lows moisture to escape. 

Freezer burn can accelerate other 
changes that generally occur very, 
very slowly in frozen food, says Ue- 
bersax. Loss of water increases the 
concentration, and thus the activity, 
of chemicals that can cause frozen 
food to brown or turn a bit rancid. 


Why are rainbows curved in an arc? 
Gregg Wernecke 
sreggw@msmail.postalsoft.com 


THIS IS ONE of those questions that 
parents—especially those who 
hated physics in high school— 
dread, because it requires a sophisti- 
cated understanding of optics. 

Back in 1637, the problem capti- 
vated the famous French philoso- 
pher/scientist Rene Descartes. He 
concocted an answer based on 
what happens when light interacts 
with a single globe of glass, which 
he used to represent a drop of wa- 
ter. We'll skip Descartes’ elegant 
(but long-winded) explanation and 
cut right to the chase, with help 
from Kerry Emanuel, professor of 
meteorology at the Massachusetts 
Institute of Technology. 

A ray of light follows a somewhat 
tortuous path when it enters a drop 
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of water. First it is refracted, or 
bent. Then it is reflected off the 
back of the raindrop, and refracted 
once more as it exits. The angular 
difference between the light enter- 
ing the drop and the light leaving 
the drop is, on average, 42 degrees, 
with red wavelengths bent a bit 
more than that and blue wave- 
lengths a bit less. This gives the 
beautiful spectrum of colors you see 
in a rainbow, 

Now imagine you are standing 
outside in a light drizzle, and the 
sun pops out from behind the 
clouds. Instead of one drop of water, 
there are millions, all gathering light 
from different directions. Any light 
filtered through these raindrops that 
happens to come back to you after 


being bent through this critical 42- 


degree angle creates your very own 
rainbow. (Someone standing a few 
feet away sees a rainbow in the same 
spot, but one created by different 
drops of water.) 

The colors form a circle, rather 
than a straight line or another 
shape, because some drops bend the 
light in a 42-degree angle upward, 
some sideways, some downward. To 
put it more scientifically, the rain 
bends light over a 42-degree arc, 
which you see as a rainbow. 

If you haven't had enough yet, 
an in-depth explanation of this phe- 
nomenon, along with Descartes' 
original explanation from his 1637 
treatise "Discours de la Methode," 
is waiting for you on the Internet at: 
http://www.unidata.ucar.edu/staff/ 
blynds/rnbw.html à 


QUESTIONS FOR FYI? 

We answer your most frequently asked sci- 

ence and technology questions in the Ask 
Popular Science section of FYI. Only letters 
selected for publication can be answered. 
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Bentley's SUPER PEST REPELLER is the best! 20 to 
100 times more powerful than gory eter units. 
ee by the Canadian Dept. "pu to 

| mice and e Por act free. #21465). UL listed. 
EF A est #. Dual transducers blast out ultrasonic sound 
at 148db and 32 to 62 KHZ (32,000 to 62,000 cycles a | 
second). Over 3 million iir nea n c a 
back guarantee. 36 month lim 


Attractive and compact. — 2-1/2" hi 2 wide, and 
2 1/4" deep. Dual speakers. Comes ft. cord for 
better placement. Just plug it in. THAT'S ALL! ( Costs 
less that a penny a day o operate. 


WHY PAY MORE? $39.95 es 95 pong 2 for $74.95 
($7.95 shipping). CA res. add 8 


2:13238 BUY 3 GET ONE isis ie" 9.85 ($8.95 shipping)! 
Call toll free: 1-800-348-6868. 

CA residents add 8% sales tax. Checks and M.O.s to: 

Bentlay's for Better Living™ Dept. MA67, P.O. Box 31652, 

San Francisco, CA 84131. © 1996 Bentley's 

. Visit us on the Internet: 

http://websites.earthlink.net/- bentleys 


OVERNIGHT DELIVERY CALL! 


Haul up to 800 Ibs. 
with never-before- ¥, 


EASE! 


The DR® POWERWAGON™ hauls HUGE LOADS 
more easily than you ever dreamed possible! 

* 4-speed transaxle with BIG POWER-DRIVEN WHEELS 
mounted under the bed. The heavier the load, the better the 
traction! * Goes fast or slow... over rough or smooth terrain. .. 
up hill or down. * POWER REVERSE * Dump bed makes it 

EASY TO UNLOAD gravel, soil, firewood 
and rocks. * Optional Pull- 
Behind Sulky. * ELECTRIC 
START available. 


E ve 


Please mail this coupon today for FREE DETAIL Si 
lincluding prices, models, and specifications of the! 


Revolutionary DR* POWERWAGON. L 
Name I 
l PSC 

I Address : 
| City State ZIP Š 


iTo: COUNTRY HOME PRODUCTS”, Dept. 2045N | 
4 Ferry Road, P.O. Box 89, Charlotte, VT 05445 ! 1 
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GET OUT OF THE DARK 
WITH ILLUMI-BOARD” 


Read and write in total darkness. Illumi-Board 
Dacklights your single-sided paperwork with a 
space age film allowing dE: 
you to read in dark or 
smoky conditions. Runs 
on one standard 9 volt 
battery. 
Perfect to use for: 
* Work (pilots, astro- 
nomers, police ) 
* Home (garage, 
basement, car) 
* Play (camping, 
fishing) 
With our 30 day money back 
guarantee you'll never be in the dark again. 


NOW ONLY 


Fer credit cord orders coll: 


1-800-424-6833 


Check or money eem weal send fa: 
G.B. Invedyne Inc. 


1804 Morin Ave 


Ehehe Fegan Wel 5308 4 


ZOPULAR FICIENCE [] RECT 


To advertise in Popular Science Direct call Liz Irving or Brian Levine at 4 -B00-445- 2/14 today. 


WORLE 
NEW 


INTELEStAR 


; Only $39 


Cars, Trucks, Boats, RV's, Motorcycles, Pools, Machinery. | ; A e 
Great for Workshops, Paintbooths, Sandblasting, Camp. or Temp. Easy Roll-Up Door Kit 
Shelter, Gov'nt & Industrial Contracts, Greenhouses & Mora. Locks Door In Any Position 
Covers last to 20 years. 
from 5' to 60'w, up to 30'h, Any Length. T DM 
Galvanized Steel. Durable Cover & Zipper Door. FP 
Ice, Rain, High Winds, Sun, Sap & Heavy Snow! 
Assembly & Anchoring. 
SHIPPED TO YOUR DOOR! 
DEALERS WANTED! 
30 DAY MONEY BACK ( 


WE CARRY ALL MAKES AND MODELS 
SCIENTIFIC ATLANTA? *JERROLD* ZENITH" 
PIONEER? *STARGATE* *INTELESTAR^ 
Picture Improving Energizer Cables 
Video Stabilizers e Universal Remotes 

Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


CovER(a aa 


A LL WEATHER SHELTERS 


= ay NU-TEK 7) eye 


Li ELECTRONICS ee T 


Order Toll Free: G2) 7 


1-800-835-2330 | | "eme 


Lo Order by C.O.D., Check-Via-Phone or VISA / MC 


Please have the make and model # of the equipment used In your area. 


NU-TEK ELECTRONICS 
offers all major brands of 
cable TV equipment 


at bu de 


è F; actory Inst lled De scrambler 


Wvenress DESCRAMBLERS Bi ou m 
| | 3 TT * Sleep Times 
CONVERTERS & RE iss : ® Advanced Parental Control 
dá T ^ NEN i TT " : Y cit INI S è Audio/Video Ports 
Pralnie ewe s Volume Control/Mute 
mien : ers e Favorite Channel Memory 


KA 
ELECTRONICS 


14937 Industrial Kd. Omaha, NE 68144 edd 


13 Month Warranty. P ecfude 
Friendy Service. —« 


FOR A FREE CATALOG on TO PLAGE TOUR ORDEN GAHE: 


n pee tinae & Beccramilers 


Call 1-800-715-6789 


Panasonic” 
“Jerrold” 
«Pioneer® 


[ 
ii 


z= em, 


a ta -i H i z "4 d 
. B: DN NE 


* Zenith* 
s Scientific 
Atlanta* 


"crm 


HEERE 
io PPE | 


"H 


iÒ m gud me o AN MER GE Hem a md 


emm 


y ENTERPRISES FREE Cata log. 
f ts Full of Stars 


30 Money 
Back Guarantee 


ALL MAJOR CREDIT CARDS ACCEPTED ^ 13492 Research Blvd * Suite 120-113 = Austin, TX 78750 


CÁ 1 Year warranty ^» Day Money Back Guarantee 


(less shipping & hz indling)} 


NU-TEK offers REPAIR SERVICES for all 
brands of cable converters & descramblers. 
Call (512) 250-5031 and press 4 
"for our technical support department. 


Call for your FREE catalog or we are on nds s 
Internet at http: /iwww.register.cc conv nute 3 


_, Opens 24 hours 


CABLE TV CONVERTERS 
Save $100's L&L ELECTRONICS INC. 


*Al| makes and models 
* Years of customers 
complete satisfaction 
«Quality Equipment 
«Shipped within 24 hrs 
*Free catalog 


1430 Miner St. Suite 522 Des Plaines, IL 60016 
1-800-542-9425 


Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment. 


CABE TV 


sa 
pd it 


MATCH OR BEAT 


| ANY ADVERTISED ` 
OR WHOLESALE PRICE! 
SAVE $$$ - DON'T: RENT 


CALL FOR FREE CATALOG! 


Pioneer 


Tocom Century 
Jerrold Panasonic 


Oak Sigma, Scientific Atlanta 
and more! 
call AA Electronics Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


Zenith 


For Customer Service 
: of Questions Call 
nfo Package Cataiog (816) 637-2800 
l-5on Wide 
nia Pack & Video J 
s (European For al itj Video 
l5 Pack & PAL Video Combo - 18655 
(Foreign orders add $10 for S/H) j Excelsior Springs, MO 64024 
Credit Card Orders Only: 
1-800- 63T-5B57 


BUY FACTORY DIRECT 
SAVE THOUSANDS! 


SHOPS * GARAGES - STORAGE 
FINANCE/LOW MONTHLY/Made in U.S.A. 


am Buildings 


VARIUS SIES AVR E 
E E BUILD IT YOURSELF! jeremy ES 
Call Now 1-800-585-4058 
American Steel iani 


abr tied epe e act nr: ELBA | 
== sCampiromie § DAYID MANE JUNIOR", i nn ^ Tes WOR 
> TRE MOST FORERSTRESS REDUCTION, MEDITATION, 
| CREATHTY no SELFAPROYEIENT vo QU LL ow 
Scientific Researchers and Graduate Students 
CRITICALLY EVALUATE and COMPARE the 
most popular Mind Machines lor: 
‘Valuable Festüres » Effectiveness 
"Product Quality — "Ease of Use | 
PLUS | Were uod C 
purchase new Mind 


ios LESS 


Me Ms T EN OU ral 


ie a Morey Cds fy mS 
euro; = esearch, 
Rhee , Cambridge, hA 
then Fal Sie 


Cail 800_-MIND EIE EUR 


1 DE 97 


z ers! ir 
ee 


T os no ie 


"Harvard ! 


GARAGES - WORKSHOPS 
VII 


42x60 Value $19,075. 


E | NOW $9750 — 
SIZES — f MIRACLE SS" 


AVAILABLE 1-800-843-8275 


Cn Meh Suse 


ZS — ANY SIZE — 
STEEL = ALUMINUM = WOOD 
BRASS- Aaaa 

Tipped in a Complete | 
$425 & Up. 
Free Brochures 
TOLL FREE 
(1-800-231-0793) 


è Financin 
Available 

e Low 
Monthly 
Payments! 


c 


Dt ta 


Saveon Bj 
| Select Models $ 


25x36 » 30x48 "ui ee 

| 40x62» 50x120 SAVE UP TO 50% 

Buy factory direct! » Build it yourself! 
American Owned « American Built 


ou tal? —_——__ 
1-800-888-4606 


SSS = 
| STEE“MDSTER 


SAWMILL $3795. 
FREE INFO 


Norwood Inc. 
90 Curtwright Dr. 
Unit 3 
BU S Amherst, NY 14221 
£ 1-800-661-7746 
| Ext. 101 


COPY RENTAL TAPES WITH OUR 
= VIDEO STABILIZERS 


FREE Cable Cable TV T | 


| SAVE $100'S - EVEN -— 3 
, on premium CABLE TV EQUIPMENT. 


ng, i ye ~" 
p HER p. 1 

r Pe 

"a A» - T ed 


«or 


TZPC 145 Converters 

Zenith® 

ST1600 
$249 


Novavision 


YES! WE STILL 
HAVE LHE 
ORIGINALS! 
TvT - 3G, TNT, 
PIONEER® PIO-3* 


By owning, you can still 
receive all basic and premium 
scrambled channels through 
your cable company. 


Zenith and 
Panasonic are 


MicroCom 
Industries 


Renting from | 

your Cable | 
Company is 
like money 

down the | 
“Tube!” 


— M — 

y Bs | l |! a r 4 
à Ls "tT 

D i,’ " Hn AJ AF E 


So, if you are suited of the rising cost of cable TV... 
Add-on Cable Ca! for your free catalog today 


rial period and 1 


"m J 3 «. 
Mo. ES 


A must for any “home theater." 
» Picture-in- 
* Simultaneous watch/record 
+ Channel ID 

* Volume/Mute 

* Audio/video outputs 
* Parental control 

* On-screen display 
«And much more! 


Call for 
ca talog today 


un IGt RI p- 


i] 
Le. H S ia r 
bF AA F Sl 


picture 
only 
$285 


your I FREE 


2( 00. P 
& A fi 


I£ 


P 


Dess! 
FREE 30 day trial 
period and 1 year 

warranty i 
All Other Models 
Available 
Call for Pricing of 
Smaller Quantities 


We have the 


' BEST DEALER 


PRICES 
anywhere! 


MasterCard « VISA 
AMX * COD 
i and 
üescramblers must be used 


according to The Federal 
Cable Television Consumer 


Protection and Competition 
— Act ol 1992. 


Converters 
— 


You 


Cay NCE, 


NOM H AVE 
1.,5Ve xin 


by pakeha your cable 
equipment. By owning, 
you can still receive all 
basic and premium 
| scrambled channels 
-J] through your cable 
company. We offer the lowest prices on all major brand names 
including Zenith, Jerrold, Scientific Atlanta, Tocom, and Pioneer. 


year warranty. 


= E 


MasterCard 
VISA 
AMX 
COD 


All converters and 
atcur DUM DU ated 
according te 


Company 8 ó 0/334-847! {5 


Stargate SST 


combination converter & descrambler 
starting as low as 


a2 199. 2.95 


~ To Order Call 
fa 800-215- to 
(512) 257-2552 fax 33.2080 
IMAGE ELECTRONICS 


100 E. Whitestone 4296, Cedar Park, TX 78613 


| Cable TV 
 Descramblers 


| Converters * Filters * Accessories 
| AD cay Free Tio - NO RRI 
unpegdtane wnolesale prices! 
Affordable extend ran 
| | rear Woronhy on a products 
| Call the calle pri 
Credit Cards Welcome! 


WEB SITE ADDRESS: HTTP:/ /ORION-ELECTRONICS.COM 


| omi -Prices starting 


“+ aslowas $99! 


Free 


Catalog 


: a; 
sfossionals: 


CAD 
LOADE 


Plans to build and use 
* No machining 

« Under $700 to build 
“in use over z years 

- Kit Availabla 


qum | 0’ EN 
VE $100 a 
( |n. reni ciel S 


quipment 


` protection on any tape: 
* Copy any rental/bought tape 
«Power Cord and RC Plugs Included 


CALL NOW! 


Member Beer Busines Bureau 


FREE 30 Day Trial! 


Build It Yourself 
Front End 
Loader 


: Free | 
Brochure 


P.O. Box 606, Dept. S - Daleville, VA 24083 * 1-800-817-5267 | 


Build It Yourself 
Backhoe + Free 
Brochure P 


DIGGER 


Plans to build and use * Self propelled 
' No machining * Car towable T 
* Under $1,200 to build 

* |n usa over B years 

* Kit Available 


mM pem Prices! quee our Low 
Prices! s Guaran Prices 4- Warranties! 


shipped immediately! C.O,D. 


* WE'LL BEAT ANY PRICE * 
Sorry no N.J. sales. Dealers Wanted. 


Retail 


IN STANT L Y I 
Add tens of years of AAA credit in your credit file 
‘OVERNIGHT’. 100% Legal Manas 


Gold (P (PS) 
PO. Box 15574 


FBI, DMV (DUI) 
Files too... Beverly Hills, CA 90209 
Bankruptcy not necessary. Computer not needed. 
EASY AS 1-2-3! TONS OF EXTRAS! 
SKELETON KEY 
Works With Most Locks 


Amaze Your Friends 


Safe Marketing Co., 113 N. Washington St. 
— Ho. 366 R, Rockville Md 20850 


ALL TERRAIN 


4 WHEEL PEDAL BIKE . 
GOES ANYWHERE! =v 


2WD Positrac 

" Speed KK 
1,2 & 4 Seater [f N . 

Street Legal odi 

Free Literature 24 hr 1 1 (615) 822. 2737 Ext. 5792 


DEPT 5792 125 RHOADES LN 
RHOADES CAR HENDERSONVILLE TN 37075 


CABLE TV 
SALE 


DEALERS WANTED daaag: 
EARN EXTRA SSS VISA - M/C 


1-800-535-1843 "scover coo 


| CNC Concepts Inc 9.5 M-F SAT 10-2 
Box 49503-PS Mois, MN 55449 Central Time 


WIRELESS DRIVEWAY ALARM | 


A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 

- Free Literature - 
DAKOTA ALERT, INC. 


Box 130, ELK POINT, SD 57025 
605-356-2772 


ALTERNATE ENERGY 
SAVERS 


FREE ENERGY! Fuel- pen Motors and Gener: 


ators! H&A, R2bEPS Bowling Green, MO 
63334-9350. 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-S1, Seminary, MS 39479 


| AUTOMOBILES 


CARS FOR 5100! Trucks, boats, 4-wheelers, 
motorhomes, fumiture, electronics, computers, 
etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext.S-20025. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information, H&A, R2PS Bowling Green, MO 
63334-9350. 


ALTERNATE ENERGY 


SAVERS 


MAGNETIC ENERGY. History Of Permanent 
Magnets. Booklet: $5.00. Incredible Permanent | 
Magnet Motor Patent. Exciting Details: $5.00. 
Fun with Permanent Magnets. Booklet: $5.00. 
Sutton Engineering, Unit K, 15117 Salt Lake 
Ave., La Puente, CA 91744. 


New DECLASSIFIED Free Energy Generators. | 
Plans. Energy Hesearch, Box 1514, E 
CA 95642. | 


NEW FREE ENERGY! Fuel-Less 350hp En- | 
gines. Creative Sciences Box 8001 New Albany, | 
IN 47150 A | 


SOLAR, GREENHOUSE, AQUACULTURE | 
AND ENERGY SAVINGS CATALOG! 44 
pages. Featuring Sun-Lite for do -it -yourselfers, 
builders, designers. America's larges energy 
saving source! $2.00 postpaid. Solar Compo- 
nents Corporation. Dept. PS, 121 Valley St., 
Manchester, NH 03103. 603-668-8186, http Ji | 
solar-components. com 


|| 


FREE HEAT from WASTE OIL | 


Smoke and soot free. Very inexpensive. Tested by EPA in 
Maska. Used warn Heal shops and other buildings. 
Forge, foundry, and other uses. 
Send $5.00 (refundable) for de- 
tailed information & order blank | 
for plans for burner, heater unit, | 
and foundry furnace. || 

Waste Gil Plans, Dept P, 
Box 1148, Fort Benton, | 

59442 


YOU RSELF! 

* Save 355 wioriginal kit |" ] 
* Kits 1o fit any speaker—/ Advent, AR, IR i 

JBL, Bose, Intin., EV, etc. b 
e Surrounds, adhesive & instr. 
* MC/VISA/Discover—no CODs 
* Call wimake & modai for best price 
* Phone 24 hrs. 704-697-8001 


or Toll Free 800-747-3692 


Bax 1088 + Flat Rock, NC 28731 


STEPP] 


AUDIO TECHNOLOGIES | 


CAR STEREO EQUIPMENT AT NEAR COST. 
Name Brands. WE BEAT ANY PRICE. 
609-585-5423. www.best-prices.com 


Repair. ALL major brands. 
* In walls, calling 
ke emi gil cloth, 


"GALL TOLL FREE 1-800-767-4041 
SIMPLY SPEAKERS = VISA/MC/DISC/AMEX 


AUTO SUPPLIES & 
EQUIPMENT 


ORIGINAL BATTERY 
DISCONNECT SWITCH C. 


| terminal batteries 


Disconnects all electrical circuits with a simple tum 
| of the knob. Attaches to battery in minutes. Heavy 
duty. Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents electrical fires, 
provides emergency cut-off. 
Remove knob to stop theft and 
unauthorized ration. 
= $1 4. 95 each postpaid 
Add $2.50 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 http-//www.miraclemile.com/bathurst 


Quantity discounte-12 units or merg. 


| 
Eher * DIY Surround Kits Save Big $$ 
* Full Service, Factory Authorized 


| AUTOMOBILES 


CORVAIR PARTS- 10.000 parts, 550 page 
catalog- Rushed $5.00: Clarks CORVAIR 
Parts. Box PS, Shelbume, MA 01370, 


| 413-625-9776 


FUEL SAVER, Gasoline/ Diesel/ Heating Oil. 


| Save up to 20%, Made in USA. Free Information, 


LSASE 55e. PO Box 1254, Cooper Station, New 
York 10276 


BUILD THE AMAZING 
AUTOMITE 
your own personal car! , 


asy & low-cost ta build 
* Un 130 m ipg! « Street , By 
ega Le Alfa weather cab 


kit info seat wih your order 
24-hr. Orderline: 410/337-0212 


COMPLETE DETAILED PLANS - 
4 MASTERWORKS 
AX Only $14.95 W) PO Box 129-A 


ddd $2 post. Foreign add 54. [RU RSTC UM eae: 


AVIATION 


p 


For Faw! 
nae) 


For Commuting! 


| Airboats. Hovercraft Plans. Propellers, Airdrives, 


Engines. Catalog $5.00. Arrowprop, 610P, 
Meeker, OK 74855 


World's safest/simplest atrcraft 


Parachute-wing. no stall/spin 
ALARIN — 
AM! | MT HI "i 
Paradise- 
Flyer™ 


Uses only two hand controls 
Tri-gear 
amiramuc 


Learn to fly in just two hours 
35 Into. $20 Info Video 
[No license required 


Check/MC/VISA 
Call: i 3) 595-FLYR | 


Para-Flyer. Inc. 
3510 County Rd. 63 
Rosharon, TX 77583 


--— i" 
Join the Popular Gotorc: ssociion— = 
usi EE i. ous Ak 


hone or fax: (219) 353-7227 VISA/MasterCard 


|. BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun... Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


E) 
Worlds — “Cost, easy construction! 


Cariae one person 

No license reece 
Powered by Go-Kart engines 
G-1 Construction Plana: 
Only $24. 95 


eign add 36 


VORTECKH, 
PO Box 511-A 
Fallston, MD 21047 


TE 24-hr. Orderline: W] 


inc. 
Jai BS 


Camiog cw: $10 


of thrust! 


BUILD THIS 
AMAZING JET ENGINE IN 
YOUR OWN HOME SHOPI 
Jot power for * 1- PERSON HELI- 


VES! 
We seil bir & nil 
ifo sent wate your enter | 


COPTERS * AIRPLANES * JET PACKS z = = =F eS Se mm mo m m 
* GO-KARTS * BIKES 


* ROCMETRY | TT P How to Build a i 
130805 Jet Helicopter! ' 


ONLY $22.75 ! FREE m A SISMA! 
pilus $3 p/h — $4 foreign | seu x vem l 
Order from: Windapire a lann 
PO Box 145 * Dept 5 For credit card orders: 
(Long Green, MD 21092 =| (410)836-6824 TE 


GO-KART/ BAJA! HOVERCRAFT i LANDSAILER, 
SAILBOAT/ GREENHOUSE! SWIMMING POOL, & MORE. / 


or all 20 projects. 
y 36674. Houston. TX 77236 


AVIATION 


| SUBMARIN 
Experience the thrill of 


Super- Simple Construction! 
Dry type, air supopiad by à tuba bani 
Power Ey a 72 -voh électrsc mobo 


| — detailed prints 
- & 4-man designs 


PLANS $ 15 +5 apontage = 


jr Puate r UIL TRALITE Anti-Stall & Spin Design 
tha freedom of opan sky- Esaly buli in one Week !! 
Mo License needed 


Buld thás simple plane 
7 using urethane foam 
and wood Proputaion 
options r 
JE go-cart engine to 


14019 S.W. Fwy, 4101-260 * es Se ee 
Sugar Land, ray Or Homebuilt pisi am —Ó F 


Engewanng & Deng 
PO Box 4706 Overland Park, KS 66204-0706 U. S.A 


BEER/WINEMAKING - 


BEERMAKERS Winemakers Free Catalog 
Fast Service, Free Recipes. Cellar-S, Bo 
33525, Seattle, WA 98133. 800-342-1871 E 
mail homebrew & aa.net 


BEGINNERS SPECIAL, Free Catalog anc 
Great Prices. Call U-BREW 1-800-845-4441 
North Myrtle Beach, SC 29582. 


GET STARTED for as little as $55 "m shipping 
Includes 1 recipe kit. 1-888-BREW-GUYS http: 
WWW. brewguys. com — 


Homebrewers. FREE CATALOG. Great Begin 
ner kits. Brewery, 1304 Quincy, Minneapolis 
MN 55413. B00-234-0685. 


IRISH CREAM LIQUEUR RECIPE. Save $$ 
Quick/ Easy! Send $3.00 S.A.S.E. S/A, PO Bo» 
43, Chagrin Falls, OH 44022. 


WINEMAKERS - BEERMAKERS. Free Ilius- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MC 
64054. 


BETTER HEALTH 
WATER FILTERING SYSTEMS, com 


A-1 
pletely sealed appliances, maintenance free, 
7,500/ 10,000 Gallons units. Brochures, BE 
University Pl. Suite 800, New York 10003-4512 
Fax (212)645-1804 


SINUS HEADACHES. — pepper anc 
simple exercises ended years of suffering. Foi 


details, send $5.00 to: Tom, PO Box 146 
Barron, WI 54812. 


Waterwise Purifiers... homemade distilled 


(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- EPOXY 
-- FIBERGLASS — SUPPLIES -- 250 DESIGNS 
- 6'/70' — Powerboats -- Sailboats -- Hydro 
planes -- Tunnelhulls - Canoes -- Kayaks = 
Dinghies - CATALOG - $2.00. BOOK "Ama: 
teur Boatbuilding’ -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS- PATTERNS- KITS- 176 page 


CATALOG- $5.00. GLEN-L, Box 1804/PS7 
9152 Rosecrans, Bellflower, CA 90707-1804 
310-630-6258. 


KITS- PLANS- MATERIALS 
CATALOG: $3.00 
THE WOODEN BOAT SHOP 
1007 NORTHEAST BOAT ST. 
SEATTLE, WA 98105 
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BOOKS/PUBLICATIONS 


azing Patented Inventions! Drawings, 
scifications: Vertical Aircraft, Autogyro, Ul- 
light Helicopter, Ski Propulsion, Monocycle, 
actrice Velocipede Etc. NEW RELEASE! 600+ 
ges $69.95. Will Hanna, 320 E. Maple, 
44PS, Birmingham, Michigan 48009. V/MC/ 
x. 1-800-606-6612. 


\RTENDER COURSE. Originally $200.00, 
iw $19.95. Bartender, PO Box 711, Metairie, 
i 70004 


ERREUR ERE 
REE ENERGY IS POSSIBLE! "SPACE 
JWERED GENERATORS" DETAILED! COM- 
192 PAGES MAGNETICS REPORT. 
ST $27.77. SJL PUBLISHING, MAGNETICS 
VELOPMENT, HANNA, IN 46340-0047. 


IN consistently at the CASINOS! Our books 
iow how! Free info. Wingfield Enterprises, 

36 Topanga Blvd., Suite 205-C, Chatsworth, 
91311. 


BUSINESS OPPORTUNITIES 


|,000/ Day Profit. Learn PAINTLESS Dent 


epair. Training, E. dns Only $3,995. 


100)995-DENT 


1000°S WEEKLY/ Immediate Results. FREE 
IFORMATION. Write ORMAN, INC. BOX 
23-S, TAUERNIER, FL 33070. Or call, 
)5-852-4395. 


DILIIIIILILIILLÉLLLLÉLLLLÉLLLLLÉLLÉLLLLLILIILLLILLLLLEX | 


EARN $60,000 YEARLY 


Repairing (not re eplacing) stone dam- | 
aged windshields and plate glass. 

Learn how a 3 minute repair can earn 
you $1200/week! 

caL now! 1-800-695-6224 
FREE REPORT! 

NVIOFTIBLEER, LYNN, MASS. 01904 


1,000'S Weekly on the Internet! How to start 


pur own Internet Consulting Business. $14.95 
 IGN, 10455 N.Central, STE 109-125, Dallas, 
X 75231. 


1,500/ THOUSAND Immediately. Stuffing En- | 


elopes. Free Supplies. Send $.A.S.E.: J.H. 
nterprises, Dept. PS1, 114-1027 Davie Street, 
'ancouver, B.C. V6E 4L2. 


1 MONEY MAKER Spare Time! No selling! No 
wentory! Publicly documented seven week 
19,919 income! Free audio cassette and Re- 
ort reveal everything. Real Money, 333-P517, 
iW 5th Street, Grants Pass, OR 97526. 


2,000 DAILY From your Telephone Answering 
lachine! I've made over $1,000,000 using mine! 
303) 637-1492. Recorded Details. 


2000 weekly!... Assemble products at home. 
ree infopak!... Universal-PS, 1454 Rockaway 
'arkway, #249, Brooklyn, NY 11236 


2,136,000 IN 6 MONTHS working only 20 
iinutes daily! Toll-Free recorded details: 
-800-657-3378 or (303)654-7115. 


28,000 IN BACKYARD! Growing new spe- 
ialty plants. Free booklet. Growers, Box 
010-PS, Port Townsend, WA 98368 


40,000 ON 1/3 ACRE! New hydroponics - 
expensive, practical! Free information. 
'lanters, Box 681804, Franklin, TN 
7068-1804. http://www.mayhillpress.com 


500 a day. Just mail two letters. Rush stamped 
ddressed envelope. Colossal Box 040215-PS, 
irooklyn, NY 11204. 


IE CEO and GOFER of your own business. 
REE information write B&B REPRODUC- 
IONS, 1907 S.Geddes St, Syracuse, NY 
3207 


IUILD A FORTUNE! Mail Order Will AMAZE 
‘ou! Write Now! Florida Information Sources, 
lox 618301-P, Orlando, FL 32861. 


‘AREER BURNOUT? HOME HEALTH BUSI- 


IESS, SERIOUS INCOME, NO REJECTION, 
‘REE INFORMATION 1-800-353-3312. 


1 [e 


| chine. 


BUSINESS OPPORTUNITIES 


EARN $75.00/ HR repairing washers, refrigera- 
tors.. TRADE SECRETS REVEALED. 
1-(800)-793-4572. Raker's Appliance School. 
13831DS Redcoat, Phoenix, MD 21131. 


EASIEST HOMEBASED BUSINESS! RETIRE 
EARLY! FREE DETAILS! KING PUBLISHING, 
4608A CASCADE FALLS, BAKERSFIELD, CA 
93313. 


ENVIRONMENTAL SERVICES. Start your own 
manual $59.95. Global Environmental Inc., 5311 
Spring Canyon, Rapid City, SD 57702-9176. 
(605)342-5311. 


T- SHIRT PRINTING MACHINE 


We manufacture professional 
single and multi-color screen 
printing equipment. 
Inexpensive. Call for 


brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


| CATCO MFG. CORP. MIAMI, FL 800-869-6338 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 

http://www.mpowers.com 


Financial Corporation- Nationwide Branch Op- 
portunity. Experience Unnecessary. Mortgage 


Brokerage. Property Acquisitions. 
1-800-989-0151 
FINANCIAL INDEPENDENCE, HOME- 


BUSINESS, EASY: Whitman Products, Box 
211, Sharpes, FL 32959-0211. 


FREE NEWSLETTER! Make over $100,000 a | 
year in Network Marketing. Amazing fact- filled | 
report shows you how. Guaranteed! Call | 


1-600-656-6397, ext. 317. 


FREE! Turn any Computer into a Money Ma- 
Free Report: 1-800-221-3813 
OperPS101 : 


GET PAID $268.20/ Roll Taking Easy Snap- | 
| shots! Film Supplied. Phototek, Box 3706-PS, 


Idyllwild, CA 92549. 909-659-9757 


HELP WANTED mailing our business circulars 
J. Ventures, Box 771, Lamar, CO 81052-0771. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association- 
PS197, Alexandria Bay, New York 13607-0250 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


MAILORDER PROFITS. Sell Books, Tapes! 
650+ Titles. Free Wholesale Catalog. Mascor- 
PSC, Box 110, Laurel MD 20725. 
(301)490-3776. 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS197, 
Alexandria Bay, New York 13607-0127 


MANUFACTURE GIANT 6' PROJECTION 
TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION, 
187-PS CYPRESS, THROOP, PA 18512. 


| PHONE: 717-489-3292. 


E BUSINESS OPPORTUNITIES 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


MULTI- MILLION DOLLAR BUSINES 
OWNER FINALLY REVEALS SECRETS! HOW 
TO START YOUR SUCCESSFUL 
HOMEBASED BUSINESS. STEP- BY -STEP 
BOOK -FROM IDEAS TO PROFITS. 
1-800-730-5240, EXT.HB6050. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-81. Seminary, MS 39479. 


NO $$$$CAPITAL?. NO PROBLEM! YOUR 
OWN HOME BUSINESS! FREE INFORMA- 
TION, WRITE TODAY! CHANSON PUBLICA- 
TIONS, 113-P01 RYE ROAD, ROCHESTER, 
NY 14626-3605. 


PIANO TUNERS earn money, independence. 
Home study, tools. Free Brochure. Highland 
Technical Institute, 36 South Flower, Lakewood, 
CO 80226. 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


POWERFUL INCOME OPPORTUNITY. $10K | 


to $50K per month Call 24° Hours 
(800)835-5171 Extension 1116, 
(B18)866-3834. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Loma 
Square - #163P, Birmingham, AL 35216 


WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GÀ 31146. 


MAKE HUGE PROFITS raising Giant California aereas d 
Australian Lobsters for worlds largest carthworm distributor for over 
BÜ years, Saperworms convert garbage into rich organic femrilizer. iet 


bo raise and! fast multipliers. Grow them in your own 


backyard 
ar farm, Distributorships and Joint Venture Partnersiugs available. Cil Call 
now for more exciting information on this unbelievable money 


making opporusnity 
Prone (818) 363-0202 Fax (B18) 360.8562 
one (818) Fax 18) 3604 
Web Site: hip www.hyhunterindu Y. com 
E-mail: hha hyhunterindustriesinc.com 


YOU STRUCK A GOLD MINE. Earn $60,000 a 
year Gold/Chrome Plating Emblems Or Auto- 
mobiles. Free Information, Call US/Canada: 
1-800-877-0066. Write: The Gold Mine, 5405 
N.W. 102nd Avenue, Suite 221, Ft. Lauder- 
dale, FL 33351 


BUY IT WHOLESALE. 


39.457 Products, Factory Direct... TAIWAN, 


HKONG, MEXICO! Save 500-8009... Echo, 
Box 739-C136, Shalimar, FL 32579-0739. 


FAMOUS NAME REPLICA WATCHES. Amaz- 
ing Re-creations. Excellent Quality. Free 
Wholesale Brochure. 1-602-375-2979. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


CABLE EQUIPMENT 


BIG SALE!! Notch Filters $16.00. Test mod- 
ules from $5.00. Bullet/ID Stoppers $9.95. Name 
brand descramblers from $139.00. Your ques- 
tions welcome here. 1-800-449-9189 ANYTIME. 


CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee. EXTREMELY COM- 
PETITIVE. New Custom 2200 Modules. Cata- 
log, Credit Cards. 888-443-9185 


THE CABLE STORE 


Cable TV Converters & Descramblers 


ABSOLUTELY THE 
LOWEST PRICES 


NOBODY BEAT US! 
All Brands * Money-Back Guarantee 


1-800-390-1899 


CABLE EQUIPMENT 


CABLE BULLET  "TERMINATOR/  LD. 
BUSTER.” Electronically shields yourself and 
your box. LIFETIME GUARANTEE. FREE 
HACKERS  GUIDE!! Wholesale prices. 
1-800-820-9024. 


CABLE DEPOT IS NOW SELLING 
CONVERTERS/ DESCRAMBLERS DIRECT 
AT WHOLESALE PRICES. 30 DAY TRIAL. 
QUANTITY DISCOUNTS. 1-800-884-3473. 


CABLE DESCRAMBLER KIT. Only $7.50 if you 
mention this magazine with your order... THAT'S 
HALF OFF! 1-800-752-1389. 


J TELEVISION. 


y 30 DAY TRIAL | 


| Wholesale Direct | 
* TV Cable Converters 
* *Ful] Viewing" 


* Descramblers 


CALL NOW! 


100% Warranty 
Credit Cards * C.O.D. 


800-299-7985 


QUALITY ELECTRONICS 


SPECIAL OFFER 
PANASONIC 
CONVERTER 

and 
SEEMORE 
DESCRAMBLER 


$99.00 
(min. order 10pc) 


800-839-8491 


SOUTHERN ELECTRONICS 


Cable Descramblers and Turn-on Chips. Pio- 
neer; Jerrold: Tocom; Zenith; Scientific Atlanta. 
Hudson Tech Inc: 1-800-577-5617 


CABLE DESCRAMBLERS/ CONVERTERS. 
REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800-782-7214 


[CABLE T.V. 


mr rid te 
We wi ATH or BENT am rere SAVE $$$ 


* Tocom * Pioneer " Jerrold * Zenith * Century * Ponosonic AND MORE 


| YEAR GUARANTEE 


30 DAYS MONEY BACK | 
VISUAL CONCEPT 1-886-838-4444 


CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/KIT from $5.00 plus FREE 
BONUS!! 1-800-818-9103. 


CABLE DESCRAMBLER. Programmers & 
Chips. FREE Bullet Buster & Undetectable 
Circuit. Habla Espanol. 1-800-435-0523. 


Unmodified Cable Pulls. 10 Lot. Zenith 1086, 


| 1600 SA 8600 Pioneer. 1-800-500-9825. 
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CABLE EQUIPMENT | 


CABLE CONVERTER DIAGNOSTIC TEST CHIP 
LOADS FULL ACTIVATION OF CABLE CONVERTER 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 
BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!I! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 


MON THRU FRI 8AM UNTIL 7PM EST. 


HTTP/WWW.AMERICANINTERNET.COM/GOCABLE 


VISUAL COMMUNICATIONS INC. 
FOR ORDERS 1-800-GO-CABLE [ESTABLISH 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283-6910. 
http:/Awww.scramblingnews.com 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
F.T.aG/S; CUBES; JERROLD; PIONEER: 
TOCOM; SCIENTIFIC. ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MO/VISA/COD. NORTH TECH 
INCORPORATED. 800-926-4030 
CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS, QUANTITY DISCOUNTS, 30 DAY FREE 
TRIAL. COMPETITIVE PRICES. CALL NOW: 
1-800-322-0921. REGAL SALES INC. 


" DAY GRNTY 


1YR. WARRANTY} 


CABLE TV DESCRAMBLERS. WE BEAT ALL 
PRICES! GET CABLE DIRECT! 2 YEAR GUAR- 
ANTEE. COURTEOUS, FRIENDLY, QUICK 
SERVICE. WIZARD COMPONENTS, 
1-888-595-5456, EXT.71 


TURN ON CHIPS 
LOWEST PRICES 
1-800-615-9221 
NO FL. SALES 
] ohare 


Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE DESCRAMBLERS & TEST CHIPS. All 
models... lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ TECH. 
954-474-6410. 
| CABLE TV BOXES . 
Lm JERROLD [Carina | HAMLINE Lid 
F4 ZENITH || Clear || PIONEER 2 
LL] TOCOM || Picture J| SCIENTIFIC EZ 
LJ OAK SIGMAL* —  * | ATLANTA m 
ig ti min — FUPREHEPGERAR. YY | 
DAROT DAY TALAL TOLTI -') 


— = E =e : kr a 


iCABLE TV: 


| CONVERTERS/DESCRAMBLERS | 


| BUY DIRECT FROM | 
THE WHOLESALER | 


COMPATIBLE REPLACEMENTS FOR MOST MAJOR SYSTEMS 
* 24 HOUR SHIPMENTS! 
- * 30 DAY MONEY BACK GUARANTEE! 
* QUANTITY DISCOUNTS! * DEALERS WANTED! 
MASTER CARD * AMEX * VISA * C.0.D. 


i 1 “800-800-0766 | 
| KIMTRONICS, INC. | 


i (NO FLORIDA SALES) i 
Have make and model number of equipment used in your area ready. 

| All Shipping & Handling Fees at Customer's Expense, L 
pw implying theft of service will be denied assistance 


CLEAR IMAGE  HIGH- TECH VIDEO 
CLARIFIER. Removes all Video Copy Protec- 
tion. 1-800-495-6888. 


CONVERTERS- LOWEST PRICES 
AVAILABLE GUARANTEED! All units are field 
pull & unmodified. Most models available includ- 
ing Jerrold, SA Zenith, Pioneers & More! Superb 
service. Accept Visa, MC, AMEX. 


(800)899-5000. http://www.kableworks.com 


DESCRAMBLERS... CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Qualify Service. Open days, Mon-Sat 
9:00a.m.-8:00p.m. SUNSTATE ENGINEERING 
1-800-717-1575 


DESCRAMBLE CABLE WITH SIMPLE CIR- 


CUIT USING VCR AS A TUNER. COMPLETE 
UNIVERSAL KIT WITH FREE BULLET BLOC- 
KER. $20.00. 1 -800-522-8053.. 


EVERYTHING YOU EVER WANTED TO 
KNOW ABOUT CABLE TV! INFO: E&M Books, 
P.O. Box 147, Green Village, NJ 07935. 


FREE CATALOG- NEW TECHNOLOGY 
BREAKTHROUGH- T.V. CONVERTERS 
DESCRAMBLERS SAVE $1000's. 
CALL NOW. MEGA 1-800-676-6342 


FULL LINE OF CABLE DESCRAMBLERS AND 
ACCESSORIES FOR ALL TYPES OF SYS- 


.TEMS. TEST KITS. MULTIMODE, CHIPS, 


MUCH MORE. EVERYTHING YOU NEED. 
JUST CALL (808)735-9988. BEST PRICE 
GUARANTEED. 


SECRET CABLE DESCHAMBLERHS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Mathods 
that COST NOTHING To Try, Included. BO- 
NUS! Outrageous Report showing how people 
steal electricity without getting caught. Send 
$10.00 to: INFORMATION FACTORY, PO. 
Box 669, Seabrook, Texas 77586. For VISA/ 
MC, C.O.D's, 1-281-922-3512 Any Time! 


SHH... BEST KEPT SECRET- INCREDIBLE 


|! Wholesale Prices on Descramblers. BUYER'S 
| ASSOCIATES, 1-800-889-5139. 


| 5130- All $139. 


CABLE EQUIPMENT 


TEST CHIPS, GUARANTEED QUALITY. $30- 
$40. TECHNICAL SUPPORT, QUANTITY DIS- 
COUNTS. TELECHIP, 1-800-793-7567. 


The TERMINATOR Works In Places Where 
Others Fail. This Product Is For The New 


| Multi-Mode Systems That Change Constantly. 


No Plug, No Filters, No Buttons, No Kidding! 
Works By Remote Control. $150.00 Delivered. 
C.O.D. Extra. Call For Volume Prices. 
800-671-1110. 


"The Ultimate Cube!" External Test Activa- 
tors, for all brands, works everywhere. 
(718)768-4963. 


Tocom 5503, Zenith 1622, SA 8580, Pioneer 
Visa. 


8600- $249. Dealer Pricing. 


hET/ 


$60.00 


* 30 Day Trial * 1 Year Warranty * 
314) 569-4027 
WORKS ON ALL JERROLD SYSTEMS 


UNIVERSAL DESCRAMBLER. $129.95 + $5 
S/H. VISA/ MC/ AMEX. FREE CATALOG. 
Electroman, Box 24474, New Orleans, LA 
70184. (504)482-3017. 


DEALERS 
WELCOME! 


| CABLE EQUIPMENT; 
k CHIPS 

CHEAP 

1-800-808-3311 


SE HABLA ESPANOL 


1-800-219-8618. CFT | 


CATALOGS 


ADVANCED JCIENCEJ — 
"25th Century Technology Today" Nu ji 


Time Travel - Invisibility - - Levitation - Ra. 
dionics - Mind Power Devices - Hidden 
Technology - Courses --Hundreds of Prod- 
ucts!!! Catalogue $4.00 


P.O. Box 2917-P, Palm Springs, CA .92263 
Phone (619) 327-7355, Vs, Mc, Amex 


CB RADIO/ 
SCANNERS/RADARS 


| POLICE - FIRE SCANNERS, CB'S MARIN 


2-WAY, ANTENNAS, HPR, 
LITTLETON, CO 80162. 


COMPUTERS/SOFTWARE 
Discount Computer Equipment- Monitor: 


Printers, Specials. Catalog on Web. http: 
www.burtech.com 1-800-504-1150 


BOX 621136 


FREE CATALOG. IBM Compatible Sharewart 
CALOKE INDUSTRIES, Box 18477, Raytowr 
MO 64133. 816-478-6185 


| CONTACT LENSES | 


CONTACT LENSES. Absolute lowest prices o 
your contact lenses. Guaranteed. Call 1-800 
CONTACTS. 


DO-IT-YOURSELF 


AMAZING new tube toy kit! FREE details, rus! 
SASE. Evan, 99 Willow, Waterloo, Ontario N2. 
1W2 


BUGGED? PHONE TAPPED? FREE Catalo 
of Counter-Surveillance Equipment tells yo 
Fast! (800) 732-5000 


SURVEILLANCE-COUNTERSURVEILLANCE 
WE HAVE EVERYTHING! Catalog $5.0 
P.E.P. Box 930024-S, Norcross, GA 30093 


The Most Extraordinary Spy Catalog in th 
World! On the internet 
http://www.spectre-press.com 


g We sell for experiments, light-shows, 
Bi & Industrial applications. Learn about 
with our plans, books ond kits. 


[ HTIP-//WWW.PWEB.COM/MWK/MAIN.HTM 


m FOR YOUR FREE 


MWK INDUSTRIES ASER CATALOG TODAY! 


1 269W POMONA "A909) 178-0563 
| CORONA, CA91720 rax: (909) 278-4837 


UNUSUAL PUBLICATIONS! Strange stuff 
Weird plans! FREE catalog 185+ amazing pub 
lications! Electromart, Box 4-P, Carthage, T? 


| 75633-0004. 
| UPHOLSTERY TRAINING VIDEOS. FREE 


BROCHURE. VUE, BOX 128PS, El VERANO 
CA 95433 800-635-3493 
http://www.upholster.com/vue 


SURVEILLANCE 


Ultra-Miniature Pinhole Camera 
w/audio $199.00 * Hidden Video 
* Wireless Video * Electronic Kits 
* Shotgun Mics * Vehicle Tracking 
* Voice Changers * Bug / Phone Tap 
Detectors * 7 & 16 Hour Telephone 
Recording Systems 
* Locksmithing * And Much More!!! 


Wholesale / Retail 
FOR CATALOG SEND S 5.00 TO: 


SPY OUTLET 


POBox 337, Buffalo NY 14226 (716) 691-3476 


S urveillance Devices ! 
12 Hour Telephone Recorder 


-z High quality, long - play 
ee) cassette deck plugs directly 
I 25^ into telephone jack! Records 
HR-12 “Up to 12 hours of conversations on 
99. 95 a single cassette. Recording starts and 

stops automatically when phone is used! 
nallest transmitters offered anywhere! 


1D-250 Tiny & Powerful Room Transmitter Kit 
ficro Det The size of a dime! Professional quality 
© Crystal clear reception on any FM radio 
vmi i BAS UT up to 1/4 mile. "Snapkit" technot 
à ^ foreasy assembly.Highest power & 
344,95 

mephone Transmitter Kit 


most sensitive transmitter offered! 
hidden in a dual modular adaptor 
ansmits both sides of conversation to 
ny FM radio up to 1/4 mie. "5napküt" 
Ises phone line for power & antennal 


i , Goes Completely 
ideo Cameras! 


EI Ultra miniature video 
TC-70 cameras hidden in smoke 
alarm or alarm clock - your choice. 

High quality B/W with 420 lines, Direct 

) i 89 95 ea. RCA jack output of audio and video 


o mew 1 800 594 1047 


72) 255-7490 Internet - http, ;www.why,net "home; sr; 


: ymor-Radix Inc. Box 166055-P Irving. TX 75016 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Jo it yourself REFILL IT | CANON" COPIERS 


i's easy SAVE OVER 75% 

mpal ki includaz 

Toner Recharges - 
E 

JORACK ? |" 
NCORPORATED Order or information SHAR 


132 Wendsor Dr a — (708) 585-0580 
alos Hiis. I. BHAS T FAX (708 


—— —-LASERS 
SYSTEMS AND 
COMPONENT PARTS 
http JAnww.miiasers.com 
FREE CATALOG 


IEREDILH—HKt P. O. Box 1724 
INSTRUMENTS Glendale, AZ 85301 | 


m 1 AS B | yon P 
[^ a Pa v » a B -— 
3 Ils xi rib - asm uc T 
M (Elec cfronic Products | 

MN Ww Cybernetic Ear! EO | 
5 normal hearing 3 to 4 times! | 


jal olm or, fi ees à QS 
ther ear. Many, many uses NJ, 
CYBEREAR Ready to Use .... $18.95 V. 


Handheld Sonic Blaster Pistol 
tids areas of unwanted pests. Great for bams, i) 

itttics, cellars, gardens. Trains and conditions wild ' 

ind domestic animals. PPP10 Ready to Use $69.50 

| Mile Voice & Telephone 
> pony FM Transmitters 


2 | 
Bounce | ( d 3 
Laser AAS] 
Listener Aim at window and listen to 


aunde from eleced ight CAUTION - Not for illegal | 
use, LWB3 Plans .... $10.00 (creditable toward purchase) | 
LWB30 Ready to Use (reqs video tipod).....$199.50 


TERN TT Fa 


| 

| 

FREE CA ATA LOG with Order or Send $1 P&H | 
MC, Visa, Check, Cash, COD | 

Send or Fax Orders To:DeptPS6 | 


: FED — pO Boy 716 Amherst NH (3001. | 
Orders 800-221-1705 Faro T 47 
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| 
| | University Diplomas, Certificates of Military, Law 
| 


EDUCATION & INSTRUCTION 


A FREE VIDEO Extemal BA/BS, MS/MBA, 
PHD/LAW. Financial aid, (B00)471-3776, LA 
SALLE UNIVERSITY, Dept. #776, Mandeville, 
LA 70470-4000. 


BACHELOR'S, MASTER'S, DOCTORATES by 
convenient independent study. Accredited, in- 
expensive, fast. Free brochure. BEARS’ GUIDE, 
6923-PS Stockton Ave., El Cerrito, CA 94530. 
800-835-8535, 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 


P.C.D.l., ATLANTA, GEORGIA. 800-362-7070 
DEPT. TEA109. 


BECOME A PROFESSIONAL LOCKSMITH. 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.I., ATLANTA, GEORGIA. 800-362-7070. 


DEPT. LKA109. 


ENGINEERING TECHNOLOGY DIPLOMA. 
Paralegal, Business, 45 Careers. Experience 
Counts. Antioch, Box 148-A, Alberta, VA 23821. 


GAMBLERS! YOU CAN'T LOSE! Try most 
successful method ever. Free information 
1-800-341-5446. 


HOME INSPECTION. Study Course. FREE 
Literature. HRS, PO Box K, Chester, VA 23831. 
(800)494-6775. 


Learn it now! Over 7,000 Videos & CD-Roms. 
“SPECIAL INTEREST VIDEO COLLECTION.” 
Send $5.00+ $2.00 S/H. Smart Videos Inc., Box 
22062, St. Louis, MO 63147. HTTP:// 
www.totalmarketing.com/smartvids 


Special Report: Stage Hypnotist Teaches 
Salespeople Secrets of Suggestive Selling. 
FREE BONUS: How to Hypnotize Yourself 
and Others. Send $10: Well Kept Secrets. 


Box 536, Monroe, WI 53566 


HYPNOSIS 


Diaping 1996 RPL Lopa sim entered 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 
TURE. P.C.D.1, ATLANTA, GEORGIA. 
800-362-7070 DEPT. JJA109. 


MARINE BIOLOGY CAREER GUIDE. GET 
STARTED RIGHT. $12.00. D. ZAMBRANO, 
5839 BALL ROAD, CYPRESS, CA 90630. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone Schoo! of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATOR HOME TRAINING. 
Plus, 113 SELF-EMPLOYED INCOME OPPOR- 
TUNITIES. FREE 
1-617-721-4292. GLOBAL, 171C PARK ST., 
STONEHAM, MA 02180. 
http://www.pvteye.com 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


TAKE GREAT PICTURES, Anyone can! New 
booklet tells how. $5.00 guaranteed! Order 
today! Speciality Products, 567 Hampshire, 


| Dept. 203E-PS1, Westlake Village, CA 91361. 


Enforcement, Martial Arts, Trade School, etc. 
PO Box 6188, Huntington Beach, CA 92646. 
Fax: (714)444-9706. 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 


the California State Council for Private Pos- | 


tsecondary and Vocational Education. Pros- 
tigious faculty counsels for independent, in- 
dividulaized, at-a-distance education. 
information: Richard Crews, M.D.(Harvard), 
President, Columbia Pacific University, Dept. 
2R52, 1415 Third St, San Rafael, CA 94901: 
800/552-5522 or 415/459-1650. 


INFORMATION. | 


Free | 


ELECTRONIC SUPPLIES 


& EQUIPMENT 
ELECTRONIC Project Kits. 1-888-GO-4-KITS. 
www.qkits.com 
QUALITY KITS, 292 Queen St, Kingston, On- 
tario K7K 1B8. 


1000's Electronic and 
Electromechanical Parts 
at 50 to 70% discounts. 
FREE 64 page catalog! 

. CALL toli free 800-826-5432 
FAX 818-781-2653 
ALL ELECTRONICS CORP 


www.allcorp.i 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 


STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM HOME! 
1-800-377-5000 EXT.6055. 


HELP WANTED 


ASSEMBLERS: Easy work, excellent income to 
assembie products at home. Info 
1-800-598-0916 DEPT. HA-95 


EARN MONEY Reading books! $30,000/yr in- 
come potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GREAT EXTRA INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME! GUARAN- 
TEED! 1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025. 


F EYE CARE 


VISION IMPROVEMENT- Natural, Permanent, 


Home program, no glasses, over 50,000 pro- 
grams used. Guaranteed results. FREE BRO- 
CHURE. 800-518-1133, x.3840, 

thecount& pacbell.net 


20/20 WITHOUT GLASSES! Safe, rapid, non- 
surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 


information by mail: (800)422-7320, ex. 362 or | 


(406)961-5570. Fax: (406)961-5577. 
http://www.visionfreedom.com 
SATISFACTION GUARANTEED. 


FINANCIAL | 


DEBT CONSOLIDATION FREE! Cut payments 
up to 50%. Reduce interest. Stop collectors. 
Immediate Confidential Help. NCCS Nonprofit 
1-800-955-0412. 


FEDERAL LOANS for small business now 
available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Busi- 


| ness, Medical Debts, Others. Information SASE: 


GrantFinders, 5871 N. University Drive, 4303, 
Tamarac, FL 33321. 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502 | 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, ext. BF6050 


eee 


FINANCIAL | 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company: 
Town & Country Acceptance. : 


FOR INVENTORS 


a 
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FW — WORK DIRECTLY WITH : 
REGISTERED PATENT ATTORNEY 
| & DEGREED ENGINEER 


| 

| 36 YRS COMBINED ENGINEERING & 
| PATENT EXPERIENCE 
| 


U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 

PRODUCTION & PROTOTYPES 


| Also Specializing in Copyrights & Trademarks 


Associates located near Patent Office 
| CREDIT CARDS ACCEPTED * SAT/SUN HOURS 


| MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION $26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


| TOLL FREE US/CANADA 800-367-7714 


| Toll Free FAX - US & Canada 800-367-7773 
| International Phone/Fax 516-692-2795 
| Internet-http:// invention.com 
UN E-Mail: patent @ genie.com 


#1 INVENTOR'S CHOICE. Renowned Experts 
Are Ready To Help You Decide What To Do 
With Your IDEA! Patents; Business Plans: 
Marketing, Prototypes, SEED CAPITAL! Step- 
By-Step Guidance From Invention To Market. 
Pay Only For The Services You Select From 
Reputable, National Speakers and- 

Experts. (B0O)488-0BBB, (303427- 7600. For 
Free Brochure and Consultation. : 


ANALYZE YOUR STRUCTURE WITH FINITE 
ELEMENT SOFTWARE! Frame structures, 3-D, 
Windows interface, excellent graphics. 60 DAY 
MONEY BACK GUARANTEE WITH THIS AD! 
Send $62 « $5 S/H to CADRE Analytic, 2035 
-201st Ave. S.E. issaquah, WA 98029 http:// 
www.SliceOfLife.Com/Officia/CADRE 
BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(5b16)499-4343, 1-800-242-9853, 
HTTP://AWWW.PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec: 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison-& As- 
sociates offers customized Development; Pat- 
enting, and Licensing. Proven . Results: 
1-800-677-6382. : SOR 


FREE! Largest library. of information on suc- 
cessful. inventing. Free Fate shee NOW, 
1-888-412-2855. MEN. 


HELP AVAILABLE. ENGINEERED RE- 
SEARCH, DEVELOPMENT, MARKETING. 
PATENT PENDING THIRTY DAYS GUAR- 
ANTEED. 1-800-841-1708. 


INPEX- World's largest invention expo! 1500 


inventions expected from 35 countries. May 
1997. Attend/ Exhibit! 1-800-422-0871. 
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Inventions, ideas, new products! Presentation 
to industry/ exhibition at national innovation 
exposition. Patent services. 1-800-288-IDEA. 


INVENTOR'S DIGEST. America's # Inventors’ 
Magazine since 1985.  $22/ year. 
1-80 


Have a Bright Idea? 
now OWN IT tor only...$89 


Created by Gene Scott, Reg. Patent Agent 
and Founder of Inventors Forum, Irvine, Cal. | 


*Provides "patent pending" status 


*Easy, quick to do 
*Avoid attorney fees 
*Filing fee is only $75 


Do-it-Yourself ACTION KIT" 
Provisional Patent Application 
(Congress' June '95 simplified application) | 

| Kit Incl. Video, Workbook, Examples, Forms 


Patent Law & Venture Group 


1-800-7-4-Patent 1-800-747-2836 


INVENTORS. “URGENT MESSAGE* FROM 


WASHINGTON D.C. 24hr recording. Toll Free | 


800-211-0893. Request packet 12. 


INVENTORS — NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


QUALITY, Confidentiality. AFFORDABLE pat- 
enting and industry presentation. FINANCING 
AVAILABLE. Free information 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


REGISTERED PATENT ATTORNEY. 33 Years 
Experience. Masters in Engineering. Main 
Street Box C-1, Fleischmanns, NY 12430. 
1-800-230-9496, 914-254-5322. FAX: 
914-254-5324 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


GARDEN/ LAWN CARE 


HOT NEW PRODUCT FOR YOUR SPRINKLER 
SYSTEM. MOISTURE SENSOR CONTROLS 
VALVE AND SAVES UP TO 60% IN WATER 
USE AND SAVES MONEY. $49 PER ZONE, 
MONEY BACK GUARANTEE. FREE INFOR- 
- MATION. 800-366-5325. 


WOOD CHIPPERS: Best PTO chippers man- 
ufactured, literature kit #ML16-19, video kit 
#XM16-19. (404)691-2266, (800)267-9450. 


Name a star for someone. Its the #1 gift in 
Americal $33.00. 1-800-383-6928. 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
Info. 
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HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box 31, Alpine NY 14805 1-800-260-4135 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best Custom instrument specialists. Free in- 
formation, (800) 323-1212. Lloyds - PSC. 


FREE CATALOG! 
New Eag rt Alcs ; 


“ee ames 
@ 45 Day Trial eHuge Savings 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
okport, IL 62910 


INVENTIONS WANTED 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit. 


Leam how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. 1-B00-537-1133, Kes- 
sler Sales Corporation, C-7-IW-7, Fremont, Ohio 
43420. 


New Idea? Effective low cost process for 
protection/ introduction to industry. 
1-800-446-4264. 


-KITES 


FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog todayl 
! Into The Wind * (800) 541-0314 
1408-P Peari St., Boulder, CO 80302 


Lo umm umi m f m mi m m 


LOANS BY MAIL 


DEBT CONSOLIDATION. NO ONE REFUSED. 
FREE APPLICATION. CALL: 800-441-3012, 
GLOBAL 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


NEW, BEST BACK SUPPORT, Lowest Pres- 
sures, Patented Swedish- Foam/ Leverspring 
Mattress. FREE Sample. Also: Airbeds, Water- 
beds, Adjustable Beds. WWW.STROBEL.COM, 
1-800-457-6442. 


MODELS 


MODELTEC MAGAZINE. Models and more. 


Steam, hot air, antique power. Monthly. 
$36.00/yr ($45.00 international). Visa/ MC. Box 
1226-P, St. Cloud, MN 56302. (320)654-0815. 


MISCELLANEOUS 


IMEN S WIDE SHOES | 
: EEE-EEEEEE, SIZES 5-13 | 
| © High quality 3 

| * 150 styles 

* Free catalog 


91-800-992-WIDE 
HITCHCOCK SHOES, INC. 
Dept. 46A Hingham, MA 02043 


MONEYMAKING 


OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. 


CREATE PROFITABLE 900 NUMBERS. AC- 
CURATE INFORMATION. ENRICH, 1568P W. 
GOVERNMENT, BRANDON, MS 39042. 


MOTORCYCLES/BICYCLES | 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochure. 406-245-5380 


OF INTEREST TO ALL | 


GROW TALLER!! Results Are Astonishing. He- 
port and Order form $4.95. SHARP LABS, 100 
New State Hgwy. | Suite 292, Raynham, MA 
02767 


MEET PENFRIENDS WORLDWIDE! FREE DE- 
TAILS! PIC, BOX 461873-PS, LOS ANGELES, 
CA 90046. 


OILS/LUBRIC ANTS 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. Call 
1-800-782-3264. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00 refundable. 
CASTOLITE, Dept. 97A/PS, 4915 Dean, Wood- 
stock, IL 60098. 


Rubber, plastic compounds, 
sources. Free information: 
17000(V96), Memphis, TN 38187-0000. 


techniques, 


| REAL ESTATE | 


BARGAIN HOMES - Foreclosed, HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-513-4343 Ext. H-20025 for list. 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOVERNMENT LAND now available for claim. | ` 


Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


only $14,800. Many ahar properties and sizes 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 


Call today for free information & photos. 
Rocky Mountain Timberlands 
1315 East Main « Dept. PS, P.O. Box 1153 

Bozeman, MT 59771-1153 « (406) 566-6088 


Call Toll Free: 1-800-682-8088 


LET THE GOVERNMENT PAY for your new or 
existing home. Over 100 different programs 
available. Free recorded ^ message. 
707-448-3818. (BJG6). 


Castcraft, Box | 


REAL ESTATE 


Moving, Retiring, Relocating? Hurricane C 
Utah's Sunbelt, small town, no smog, no crow 
low crime, low taxes. Easy payment pli 
Tri-State Realtors, 1-800-498-1184. 


[ EESTI 
| 
| 
| 
| 
20-160 acre claim program still avadable, get yours | 
se governmoer t fee, in AK, AZ, AR, CA, CO, ID, Mj 
| N' V. NM, OR UT WA, WY. For complete, step by-sta 
| package including maps, telephone heiplina, filir] 
forms. eic. send S20: or for more information send 33 
| PUBLIC LANDS TITLE, PO Box 2845-F5 Po 
| Angales, | WA 98362-0338 (this is not Homesteadin 
i's much easier. a nd c sis $1. per acre) 


NORTHERN IDAHO. 5-10-20 ACRES. Beauti 
Northwest forest and lake country. Hunii 
fishing, recreation, retirement. FREE brochu 
NATIONAL | ASSOCIATED PROPERTIE 
1111-C Sherman, Coeur d'Alene, ID 8381 
208-664-8161 


a KITS e BOOKS © PLENS * 
« VIDEOS S s MODELS AMORE iE 


—À Er 


FREE CATALOG. World's Best Selection Lis 
ing Books, Etc. On Satellite TV. (800)483-2423 


OBTAINING SOUND for your VCII and VC 


PLUS is easy. No codes needed. Also DS 


TEST CARD information. Detail: 
1-800-211-5635. 
SATELLITE TELEVISION PAYS! Minidis 


sales force needed. STAR VISION DIREC? 
The MG HAEC TOREM. a a 
SOUND for VIDEOCYPHER-II and plus. Fre 
details. SASE: NASSIRIAN, Box 382-5, Ri 
Linda, CA 95673. 


aeee e 


SMALL DISH 
SAE NAS S 


*" *» & & 9 *" m b PRR å m 


CALL NOW! 800-500-9264 


SSCP SSR EERE EET ERCP 


&Skyvision, Inc: g sh 


1052 X. FRONTIER OF. FERGUS FALLS, MN 56597 
Nothing Else Compares" NE T WORK 


[ee Sere ae eee lee ot Pee e ep 


prem 
800-334-6455 Int'l 218-739-5231 


Hi N. Froatier Dr. Fergus Falla. MN 5517 


SCIENCE & CHEMISTRY 


AST OFF! with our Rocket Engine Blueprints.. 


pe Catalog, Blueprints and 20%. Digatek, 
ite 105A, 2723 West Butler Drive, ala 
85051. 


BORATORY CHEMICALS, GLASSWARE, 
STRUMENTS, STUDENT KITS CATALOG 
00. ADVANCE SCIENTIFIC 954-327-0900. 
45 S.W. 34TH STREET, FORT LAUDER- 
ALE,FL 33312. ` 


boratory Supplies, Microscopes, Scales, 
assware, Chemicals Small 
italog $5.00 Chem Lab Supplies, Dept PS 
60-C Ortega Way, Placentia CA 92670. 
4-630-7902 


aboratory" Glassware, Chemicals.Catalog | 


t.00. Southem Oregon Scientific, 1000 SE M 
reet. Unit A, Grants Pass, OR 97526 


AKE YOUR OWN ROCKET MOTORS!!! 
DOMEMADE FUELS, CHEMICALS 
IES "GLASSWARE", INSTRUCTIONAL 
DOKS, MANUALS, VIDEOS. "HUGE CATA- 
DG" $2.00. PYROTEK, P.O. BOX 1, 
ATASAUQUA, PA 18032. (717)256-3087. 


pace Compass. Two experimental instruments 
motion in space. $9.95: Salvo Distribution, 
O. Box 1733, Summerville, SC 29483 


SCIENCE & HOBBIES 


TTP://WWW.DrNEUTRINO.COM Binoculars, 
alescopes, Microscopes, Rocketry, Steam En- 
nes, Robots, Electronics, Biology, Chemistry, 
hysics, Earth Science, Star Trek, and More. 
F888-DrNsFun 


STAMP COLLECTING 


/000. STAMPS, $2.95. Guaranteed Worth 
st $30 at Intemational Catalog Prices! All- 


ips to buy or return. Kenmore OP-417, 
fiord. NH 03095 . 


GREY BACKGROUND - $35.00 


Quantities. 


. SUP- | 


erect. 55- Countries! Money Back. Other | 


STAMP COLLECTING 


20 USED "F' Selected Canadian Stamps. 
$10.00. 4-6 weeks delivery. CRT REG, Box 
1101, STN C, Montreal, QC H2L4V3 


DISCOUNT; STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TELECOMMUNICATIONS 


Refurbished Namebrand Cordless phones at 
huge savings, call 1-800-934-7015 for current 
models. 


TOBACCO/PIPES/CIGA | 


HANDMADE CIGARS, IMPORTED AND DO- 
MESTIC, FREE LIST, 
LYNN CIGARS. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $135.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


HARD TO FIND Supplies/Suppliers List. $2.00. 
SASE: B&K InfoServe, Box 32429, San Jose, | 
CA 85152-24289. 


“oe, ‘Starting at $ 410 
won, ] Mills «Metals *Books 
dm. *Precision Instruments 
" Free Catalog 


1-888-76-CIGAR, L. | 


TOOLS & MACHINERY 


| Bwli [t letter With MS Ridge: 
eThe brands you know 
eThe quality you want 
ePrices you can afford 
For Free Machine Tool Catalog & Info 


Blue Ridge Machinery & Tools. 
1304) 562-3538 T 


0, ion 536-PS Hurricane WV Etha 
"Your Complete Machi x 


DO-IT-YOURSELF VR 


Create Your Own Virtual 
Worlds and Share Them 
with 10 Million People! 
Q Lager iw To Bod! Four Ceo dus Fairy "Vitus Hodok" Coil di Eni 
o Egat poor Hiis an Four PC or gu Puer on £u iier dor Og io Eig’ 
pasa ind cig wert bor PI c reining ur wi arai 
NEP uec 


z f 

ger trien] = 

VAL Primi dins ee rt Bre Pri rie | 

VR yohana 
| Vv roa! OMAY An Ex wt Ein Technology 

var ee ¥ Brecon Publi feationst i 
mnai 5. aifi 

| vn Cariacn T il EREE 


Special imiroeductary Price! includes ANS Publications! 


' 2 Day Dehvery!79  Fadex Overnight Air 31458 


Au T1 800-951-7100 E ae) 
pt Far Oncens 519-485-0429 * 


Send Check or Money Crüer ba: oh ry P 
|. 6486 Bennando Center Drive, Sure Y78. San ee 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback quar- 


antee, $399,95 call EcoSoft 1-800-275-7070 


POPULAR SCIENCE DIRECT ORDER FORM 


| $13.85 PER WORD - 12 word minimum 
BOLD FACE CAPS - add $1.00 a word 


American Express or Discover account. 


WATER PURIFICATION 


SOLID STATE WATER CONDITIONER. Mag- 
netically alters limescale to prevent formation in 
pipes, tub, tile, and fixtures. Increases water 
flow. No chemicals, electricity, or plumbing 
required. Lifetime Warranty. $149.95 Jenesco 
Inc. 800-639-9471 


-1 Home Appliance 
3 Bau. Your c Water | 


1 Free Catalog 00414. 9028 
E Waterwise" Inc | 
`] PO Box 45984 Center Hill FL 33514-0458 


Popular Science reserves the 
right to refuse any advertising 
order. Only publication of an 
advertisement shall constitute final 
acceptance of an order. 


Publication does not constitute an 


agreement for continued 
publication. All orders are subject 
to the applicable rate card, copies 
of which are available upon 
written request sent to the address 
provided. 


TO ADVERTISE IN 
POPULAR SCIENCE DIRECT 
CALL LIZ IRVING OR 
BRIAN LEVINE AT 
1-800-445-2714 TODAY 


WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts as 
SEVEN words. P.O. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together count as TWO 
words. YOUR AD WILL RUN IN THE NEXT AVAILABLE ISSUE. TERMS: Payment with order or charge your VISA, MasterCard, 


To: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016, OR CALL 1-800-445-2714 


Remittance of $ is enclosed to cover insertion(s) in the issue(s). 
CHARGE to: Exp. Date 
Heading my ad should be under: : 
e 4 ; 5 an: 
i A Arcu = Tas: = 10 — | 11 | 12 
13 i 15 16 17 | 18 
19 21 22 23 24 
YOUR NAME PHONE 
(PLEASE PRINT } 
FIRM 
ADDRESS 
CITY STATE ZIP 
DATE YOUR SIGNATURE x 
(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) PS1/97 


95 


EDITED BY BOB SILLERY 


Supersonic Sweepstakes 


. AMERICAS STURDIEST aircraft, the Bell XS-1 is the Army 
AULAE Air Force's entry in the supersonic sweepstakes. Powered 
by a four-unit rocket engine with 6,000-pound thrust, it is ex- 
pected to reach top speed at a record 80,000 feet. Unlike many 
supersonic wings, its 28-foot span is not swept back. A turbo fuel 
pump is expected to boost the full thrust period from 2.5 to 4.2 


seconds and the climb rate from 28,000 to 45,000 feet per minute. 
A B-29 will tow the XS-1 as high as possible, then the rocket 
engine w will shoot it into space.—January 1947 

The XS-1, or Experimental Supersonic 
One, was soon redesignated the X-1, at 
about the same time that the Army Air 
Force became the U.S. Air Force, a sep- 
arate branch of the military service. 
On October 14, 1947, Captain Charles 
E. Yeager broke the sound barner in 
the X-1. Yeager also flew the X-1 on its 
last flight on May 12, 1950; the plane 
is now on display in the Smithsonian 
National Air and Space Museum. 
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75 HOBBY-HORSES of wood are used 

MI in England to teach soldiers of 

y a Territorial regiment the elements of 
N — A A L horsemanship. It is no nursery animal, how- 


7 M ever, for springs and levers make the 


E. — LM animal buck, gallop, and even leap over 
fences. No stirrups a are bert since the object of the instruction is to develop a 


sense of balance and ease in the saddle.—January 1922 
I. 


POPULAR SCIENCE 


Spiders and Their Ways 


ETit SILK-SPINNING is the most marvelous of the spider's 
iu gifts. The spinnerets are little organisms at the hind 
end of the body, each with a number of minute holes. Out of NC 
these the silk flows in a liquid form, which hardens as it hits the ye 
air. Usually, the female spider is much larger and stronger than the má le. 
One naturalist describes their wedded life thusly: "The honeymoon is of short dura- 
tion, and is terminated by the bride's banqueting on the bridegroom."—January 1897 


is starting to move.—January 1972 


Radio Lectures 
y1:4 Al THE REQUEST of the West- 


iU inghouse Electric & Manufac- 
turing Company, which is inaugu- 
rating a radiophone service from 
its plant at Newark, New Jersey, 
POPULAR ScreNcE Monthly is supply- 
ing entertainment once every four 
or five weeks in the form of talks 
by the editor on developments in 


the scientific world. These wireless 
lectures are heard over a radius of 
600 to 1,000 miles. They are part 
of a big nightly program of broad- 
casted news, musical features, 
and speeches.—January 1922 


The promise of magnetic-levitation, or 
à maglev, technology remains largely unful- 
= filled, with funding, political concerns, and 
NE a concentration on highway and air travel 
2 among the obstacles. Japan and Germany 
are closest to fruition. Japan has a demon- 
stration model and is developing a line 
that will run from Osaka to Tokyo. 
Germany is planning a link from 


No-Wheels Train 


71-3 AN EXPERIMENTAL German mag- 
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i netic levitation train could lead 
the way toward high-speed transport 
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if) un AS A TEAM AND THRIVE AS AN INDIVIDUAL. 


YOU WILL BE A SOLDIER. 


m SPC. J. HUTSON. AGE 22. FLIGHT MEDIC. 


TELL YOUR BUDDIES YOU JUST GOT 
A 4/100-LB. POWER TOOL. 


The right tool for the right job. That's the Toyota T100 Xtracab truck. With its 190-hp V6 engine 


this full-size workhorse has more standard towing and payload capacities than Ford and Dodge: 


Add to that a welded steel cab and a rugged double-walled bed and you've got one tough truck 


with a surprising level of comfort and sophistication. Toyota Trucks. Always come through. 


CP TOYOTAT100 


I love what you do for me 


